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One  of  the  greatest  lexicographical  undertakings  which  so  eminentljr 
distinguish  onr  present  time,  is  Lane's  Arabic  Dictionary.  The  Arabic 
Btndent  who  hitherto  had  at  nearly  every  step  to  supply  or  correct 
his  meagre  vocabularies,  finds  in  it  all  he  can  desire.  The  learned 
nativee  of  India  who  had  looked  upon  Firdzdb^f  as  insurpassable,  are 
astonished  to  hear  of  a  Madd  i  Qdmus.  England  may  indeed  be 
proud  of  a  work  which  marks  an  epoch  in  the  history  of  Arabic 
learning  in  Europe. 

We  trust  that  the  standard  which  Lane's  Dictionary  has  created, 
will  soon  be  followed  by  a  compiler  of  a  Persian  Dictionary.  There 
exists  no  reliable  Persian  Dictionary.  Nothing  worth  the  name  has 
been  done  for  Persian  lexicography  since  the  days  of  Castelli  and 
Meninski.  This  is  a  matter  of  surprise,  as  there  are  most  excellent 
tooTces  from  which  a  good  Persian  dictionary  could  be  compiled. 
The  deficiency  of  all  existing  dictionaries  lies  in  this,  that  the  compilers, 
one  and  all,  have  used  secondary  or  tertiary  sources,  instead  of  having 
recourse,  as  Lane  did,  to  original  and  carefully  selected  native  works. 

The  sonrces  for  compiling  a  reliable  Persian  dictionary  are  the 
lexicographical  works  written  by  Indians.    In  India,  as  in  Tdi-dn, 
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Persian  lias  been  a  subject  of  study  and  the  medium  of  education. 
The  vahie  of  the  Indian  dictionaries  is  fully  acknowledged  by  the 
Persians  themselves.  Sunirf's  Majma'ulfurs  is  indeed  the  only  dic- 
tionary written  by  a  Persian,  which  a  compiler  will  have  to  consult ; 
and  even  this  book  is  haJf  Indian.  The  number  of  frdni  lexicographists 
is  small.  The  better  dictionaries  written  before  A.  D.  1400  are 
mostly  of  Turanian  origin.  The  very  first  Persian  dictionary  waa 
written  at  Soghd.  With  1400  the  period  of  the  Indian  dictionaries 
commences.  Each  is  an  improvement  upon  the  preceding ;  in  each 
we  find  the  number  of  words  and  quotations  steadily  increasing,  till 
we  see  them  culminating  in  the  Farhang  i  Jahdngirf,  which  brought 
the  old  Turdni  and  Ii-^ni  dictionaries  into  oblivion.  The  practical  voca- 
hulary^  entitled  Burhdn  i  Qa^i*,  which  has  been  acknowledged  to  be  the 

oUJ  g>>U 

closes  the  first  period,  the  period  of  gathering^  A.  D.  1400  to  1652. 

With  Rashidi  commences  the  second  epoch  of  the  Indian  dictionaries, 
the  period  of  criticism.  The  two  dictionaries  of  this  period,  though 
not  yet  used  by  European  compilers,  must  be  the  basis  of  a  critical 
dictionary  of  the  Persian  language.  Bashidfs  Farhang — let  compilers 
like  obedient  murids  follow  this  murshid  ! — is  a  critical  work  on  all 
Indian  dictionaries  up  to  the  Farhang  i  Jahdngfri,  whilst  the  Sirdj 
ullxighnt  by  Khdn  Arzti  is  the  indispensable  Vade  Mecum  for  those 
who  use  the  Burhdn.  The  Sii-dj  is  at  the  same  time  the  last  dictionary 
of  note  for  the  classical  Persian.  Towards  the  end  of  the  past  century 
at  last,  when  sufficient  time  had  elapsed  since  the  death  of  Kalim,  the 
last  poet  of  the  silver  age  of  Persian  literature,  there  appeared  the 
Muc^alah^t  ushshu*ar4  and  the  stupendous  Bahdr  i  *Ajam,  two  works 
written  by  Hindoos  on  the  Isti'mdl  i  Mutaakhkharin  or  usage  of 
the  writers  after  Jtoi,  the  last,  though  not  the  least,  of  the  classics. 
The  dictionaries  of  the  present  age,  with  the  exception  of  the  Ghi^ 
nllughdt,  deserve  no  notice.  The  Shammllughdt  compiled  under  the 
direction  of  a  gentleman  whose  family  is  known  in  Calcutta  for 
their  liberality,  and  the  Haft  Qulzum  of  Lucknow  are  too  full  of  typo- 
graphical errors,  to  render  their  use  desirable. 

We  may  notice  that  nearly  every  province  of  India  can  point  to  a 
lexicographist.  Bengal  is  represented  by  the  quaint  Farhang  i 
Ibr^imi ;  Bahdr  by  the  Kashf ;  the  Dekkhan  by  the  Burhdn ;  the 
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North-West  by  tbe  Xd^t^  "primum  in  Indis,"  the  Mnayyid  and  the 
Siriij ;  Sirhind  by  the  Maddr ;  the  Punjdb  by  the  Farhang  i  Jahdngfri 
snd  the  Mu^t&lab&t  nsbshn'ard ;  Sind  by  Rashidi.  Again,  foar  diction- 
aries are  dedicated  to  princes,  and  one  bears  Akbar's  stamp. 

When  we  compare  tbe  lexicography  of  the  Arabs  with  that  of  the 
Persians,  we  find  some  remarkable  differences.  The  Arabs  have  left 
as  not  only  more,  but  tbey  have  also  shewn  a  greater  interest  than 
the  Persians  for  tbeir  ancient  literature.  Their  dictionaries  delight  in 
quotations  from  the  ancients.  Persian  dictionaries  on  the  other  hand 
libonnd  in  ancient  words,  for  which  there  are  no  proofs,  and  for  which 
it  is  now-a-days  imposdble  to  find  proofs.  This  absence  of  proofs  has 
cansed  varieties  of  spellings  and  meanings  which  are  most  perplexing. 
Many  words  are  hopelessly  doubtful.  To  distinguish  such  words  in 
some  way  or  other,  is  the  first  duty  of  a  future  compiler. 

Another  difference  is  this  that  in  Persian  dictionaries  the  language 
of  the  prose  is  not  represented.  All  quotations  are  verses.  Con- 
tractions of  verbs  with  different  prepositions  are  rarely,  if  ever,  to  be 
met  with;  phrases  are  never  entered,  unless  they  be  poetical  meta- 
phors. Native  lexicographists  having  thus  neglected  the  Persian 
prose,  modern  compilers  have  still  a  field  left  for  independent 
research. 

n. 

The  sources  which  are  absolutely  required  for  the  compilation  of  a 
rtVuMe  dictionary  of  the  Persian  language,  are  the  following  ten — 

1.  Ad.  "lUi^l  »lof,   written  A.  D.  1419. 

2.  8h.  A*Ui^,   written  after  A.  D.  1428  and  before 

1445. 

8  .Mu.  *-aAi|  djyo^  written  A.  D.  1519. 

4.  Ma.  tWiJIl  written  A.  D.  1593. 

6.  FJ.        iSj^^'^yy    written  A.  D.  1608. 

6.  8ur.  (^jL2/*»  ut/*^'  C*^)    second  edition,  written  A.  D.  1629. 

7.  R.  LS^J  "^y^    written  A.  D.  1653. 

8.  Sir.  "  oUlfi  ^y*,    written  A.  D.  1735. 

9.  Bh.  written  between  a.  D.  1739  (fe  1768. 

10.  Gh.  olAU|d;U^,    written  A.  D.  1826. 

I  subjoin  here  a  list  of  abbreviations  referring  to  other  lexicogra- 
phical works,  <S^.,  mentioned  below. 
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B.  c)U^,   written  A.  D.  1652. 

F.  cftiy^  written  A.  D.  1742. 

8HL.  oUU|^^^,   printed  A.  D.  1806. 

HK.  (t>^  cuflA,   printed  A.  D.  1822. 

V.  Vullers*  Lexicon  Persico-Latinnm,  Bonn  1856. 

A.  A.  4,5^^1  cr^T)  by  the  author  in  the  Bibliotheca  Indioa. 
The  Bnrh&n  onght  not  to  be  used  by  fatore  compilers  except  as  a 
gaido  for  the  arrangement  of  the  words. 

The  sources  nsed  by  the  authors  of  the  ten  works  which  I  consider 
absolutely  necessary  for  the  compilation  of  a  reliable  dictionary  of  the 
Persian  language,  are  mostly  forgotten.  Many  of  them  perliapB 
no  longer  exist ;  others  are  only  to  be  found  in  the  libraries  of  Europe. 
The  abbreviations  in  the  following  alphabetical  list  of  the  sources  of 
the  ten  shew  by  whom  they  were  used. 

1.  f^^i^  v/iv,   FJ.,  Sur. 

2.  «>^|  j^-Wl ji\  Ji^/,    Ad.,  FJ.,  Sur. 

c^«^Vl 

3.  crH^lr?^  appears  to  be  another 

dictionary  than  No.  28. 
4-  il^t  J^J,    Sh,,  Mu.,  Ma.,  FJ.,  Sur.  Vide 

below. 

6.  KS}H^    ^     "^y^  FJ. 

6.  FJ.  Vide  10, 

7.  ti>li  c>U^  "^J,    Sir.,  Bh.,  Gh. 

8.  jf^  6b.  Vide  below, 

JSiiU,  ^  FJ.,  Sur, 

10.    GJI^  wox^G  i^U-J|  iij^Jjjb^ 

,    Sur.,  and  Ma.  who  mentions  it 
asi:^  U/ovjaIT JI-  TheMa.  calls 
it  (^j<^^  ioUuJj  Sia^ ;  hence 
it  may  be  the  same  as  No.  6. 
11. 4^l^^l^(t^^va»UJ  FJ.,Sur.who found  in  someMSS. 

iSJ^'  instead  of  cfjts:*'. 

12.  USr*^  Sut.,  B.,  B.,  Sir.,  Gh.  Vide 

below. 

13,  ^1^,    Gh.  Vide  below. 
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iJ^i  FJ.,  Sur. 

15.  ^.aCo.  'MAji,  FJ. 

^jH'-'jU-y,  FJ. 

-.^iV.    Ad.,  Mu.,  FJ, 
18.  JUaJ|  >^y,  FJ. 

^^lifUju^Ly,  Ad.,FJ. 

(s^jy^ji,    Sir.,  Bh.,Gh.  Vide  below. 
21.       j9t^\  lifi  li*^  kyLiiy  JiAj 

trfoJtjA,  »J*va3  ,  Sh.,  Mu.,  Ma.  who  men- 

tions it  as  u^mJLo  v^Jti 
FJ.,Sur.  My  MSS.ofthe 

^-  Gh.  Vide  below. 

,^UxU        jUa^^   B.,  Gh. 

j  jf^  C;T  ^ 

^^4:;^        J,  FJ. 
^jUa^  ]y  viJG  oUJJ| 


24 
25. 


28.       i^^l3  4^4^;^  *x^t  iioUi^  JiiA^ 


Sur. 


29 


i/jJ^  Cl^  Mu.,  Ma.,  FJ.,  Sur.  Vide 

below. 

c5^MJ^u^>,  FJ. 

30.  .H*^  J^>,    FJ.    This  is  the  Kashf. 

ullughfit ;  vide  below. 

31.  (^j^j         ^  FJ. 

82.      (jyUojJIf  i.flJJk^  Ajj^Kf  ^u^^  B 

33.  FJ. 

34.  ^^l^  '^^^j  FJ. 

•  FJ.    Perhaps  also  Ma., 

who  quotes  a  dictionary 
called  in  my  MSS. 

S6.  "^y)  FJ. 
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37.  jJ^t^^y,  Ma.,  FJ. 

oliUj  Vide  below. 

89.  aJ^I  uij^Vflj 

40.  J  (^^/^  Ad.,  FJ. 

41.  "  ^  y^^^^y,  FJ. 

42.  ^j^lkJ|  AAji  sJ^y^  Mu.,  Ma.,  FJ. 

43.  cjLxiifl  Ma.,  FJ. 

44.  oUi^t  i-ftjUJ  v/iA^,  Gh.  Vide  below. 

45.  ^  ^s*^  ^-^5 

46.  i/ufiJi  lyUJ  u/^V,    Ad.,  Sh.,  Mu.,  Ma.,  FJ., 

Sur. 

47.  4^^^  e>»jJ^  oUJ  F'^' 

48.  dxUifcU  oliJ  FJ. 

49.  iSJJir*u^J^^  Vide  below.  R.,  B.,  Sir., 

Gh. 

50.  ^yLx  olii^l  C*«^,    Vide  below. 

51.  er?  cUili^Jl  •^^J  Gh. 

52.  cP^"  v:H  F J . 

55.  ^^.^jX^y,  FJ. 

56.  'i/*^  u^?  (^ly»  'i^ 

^l^i^l  FJ.,  Sur,  who  calls  it 

to  distin- 
guish it  from  No.  28. 
57^  \yJU\  ola^^*^  Bh.,  Gh.  Vide  below. 

58.  ^^Jjjliajl  ^1  wftJG  4^1^  jLxjw) 

^  FJ.,  Sur. 

59.  <j5oJ^^  oloVl  ^  V  FJ.  This  is  the  Maddr  ; 

vide  below. 

60.  c^JlH^jr^  FJ. 

61.  isyy  »^ 

^jy>i^,  Ad.,  Sh.,  Ma.,  FJ. 

62.  i^y'*^^,  Sir. 

(•3  iUiti  Ma.,  FJ.,  Sur.  Vide 

below. 
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64.  c^jyi)\  c^\yo  j5iA^,   Sh.,  Mu.,  Ma.,  FJ. 

65.  wUj  JlxA^,    Ma.,  FJ.,  Gb. 

The  last  work  is  written  by  Mohammed  Badrnddfn,  better  known 
as  Abu  Nayr  i  Farihf,  of  Farah,  a  town  in  Sijistdn.  The  book 
which  has  often  been  printed  in  India,  is  an  ancient  vocabulary  in 
rhyme,  and  is  used  in  nearly  every  school  in  India.  There  exist 
several  commentaries  to  it,  by  i^^.  who  lived  at 

the  time  of  Akbar,  ^to  ^  <Amyj^  and  (SJij^  f*^* 

The  above  list  of  Persian  Dictionaries  does  not  give  the  names  of 
the  isy^  sS^ji  and  the  oli^JLa.  u^iAy,  two  dictionaries 

often  quoted  by  the  Maddr ;  but  I  suspect  they  are  mentioned  above 
mnier  a  different  name. 

m. 

After  having  specified  the  sources  of  the  ten  most  valuable  diction- 
aries, I  add  a  few  notes  on  several  of  them.  The  notes  are  necessarily 
^hort,  as  the  subject  matter  of  a  dictionary  is  almost  entirely  indepen- 
dent of  the  character  and  mind  of  the  compiler.  I  trust,  however,  that 
the  remarks  will  be  of  some  value,  as  they  are  the  result  of  six  years' 
lexicographical  studies.  With  the  exception  of  Sururf  s  Majma'ulfurs 
the  notes  refer  to  Indian  works. 

1.    lUif)  iuf. 

This  Dictionary  is  compiled  by  ola.         of  Delhi.  The 

author  adds  to  his  name  the  words  Jlj sJ^j^\,  The  dictionary 
wia  written  in  A.  H.  822,  or  A.  D.  1419,  more  than  twenty  years 
after  the  sack  of  Delhi  by  Taimtir.  The  book  is  rather  a  vocabulary 
than  a  dictionary ;  the  first  part  contains  Persian  words,  and  the 
Becomi  Persian  phrases.  The  words  are  arranged  according  to  the 
firet,  second,  and  last  letters.  No  examples  are  given.  For  ancient 
Perbian  words,  especially  for  such  for  which  there  are  no  proofs,  the 
Adit  is  of  some  importance.  Otherwise  the  value  of  the  book  is 
rather  historical.  MSS.  are  rare. 

2. 

The  name  of  the  author  is  (^Jt?^  (^]y,^ ;  hence  his  dictionary 
is  sometimes  called  v5*^LHl  ^S^^y.  He  was  a  disciple  of  the  famous 
%aint  Sharafnddfn  Ahmad  of  Munair,  a  town  in  Bahdr,  to  whose  honor 
the  compiler  called  his  work  Sharafndmah.  He  says  in  the  preface 
(metre  Mutaq^ib) — 
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"  The  Sharafndmah  of  Ahmad  i  Munyari  is  a  dress  of  honor,  filled 
"  with  the  pearls  of  the  Dari-Persian."  Hence  the  dictionary  is  best 
known  under  the  name  of  Shara/ndmah  i  Ihrdhimi.  It  must  not  be 
confounded  with  the  Farhang  i  Mirzd  Ibrahim,  a  later  dictionary 
used  by  the  authors  of  the  FJ.  and  Sur. 

The  birthplace  of  Ibr^lhim  is  unknown.  It  is  however  clear  that 
he  was  an  Indian  ;  for  like  the  Addt  he  gives  many  Hindee  equivalents, 
and  mentions  Indian  pronunciations  of  Persian  words,  fle  lived  some 
time  in  Persia,  and  has  thus  been  able  to  add  words  and  meanings 
which  he  heard  from  natives.  He  names  several  times  a  Shaikh  W^hidi 
of  Shirdz,  and  an  Amir  Shihdbuddin  Hakim,  of  Kirmdn,  whose  remarks 
he  enters.  Thus 

1^^/  f^^^A,  jXio\  ji  v-^f  g^LJ      J        ^iijb  |3U^ 

The  dictionary  must  have  been  written  during  the  time  of  B^rbak, 
who  reigned  in  Bengal  from  A.  D.  1428  to  1445,  as  it  ends  with  the 
following  verses  (metre  Kamal) — 


The  work  consists  of  a  short  treatise  on  Persian  and  Turkish 
terminations,  a  large  number  of  Persian  words  and  phrases,  interspersed 
with  a  few  Arabic  nouns  and  infinitives,  and  a  collection  of  Qhagat^i 
words.  The  latter  are  given  separately  at  the  end  of  each  fa^l  of 
Persian  words,  which  arrangement  has  been  followed  in  the  next 
dictionary  and  the  Mad^. 

In  using  the  dictionary  we  have  to  look  to  the  first,  last,  and  second 
letters  of  the  words.  Examples  of  verses  are  frequent.  The  MS.  of  the 
Asiatic  Society  of  Bengal,  No.  1332, — by  no  means  a  good  one — ^has  an 
appendix  containing  the  Turkish  numerals,  and  a  list  of  Persian  metres. 

As  a  peculiarity  of  this  dictionary,  we  have  to  mention  that  the  com- 
piler, though  an  Indian,  follows  in  the  arrangement  of  the  words  the 
rule  of  Ju  and  Jli.  From  the  time  of  the  introduction  of  the  Arabic 
characters  up  to  the  time  of  the  poet  J6mi,  the  last  of  the  classics,  the 
Frdni  Persian  writers  used  the  letter  Jli  dzal  for  ddl,  after  a  long 
d,  f,  u       vij^),  as  iy  for      hud  ;  and  2.  after  every  consonant,  4^, 
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J,  f  excepted,  provided  that  consonant  has  a  vowel,  i,  c,  after  the 
^Ar^i  ^  "^^^^j  Jt)*^,  ;  but  net?er  after  diphthongs^  aa 
in  ;  nor  after  consonants  with  the  jazm  ( (^^U  )> 
as  in  ♦y^,  <fec.  This  interchange  between  Jli  and  Jl^  was  never 
extended  to  Arabic  words.  Beside  the  Sharafndmah,  Surtiri's  Majma' 
ulfuTs  is  the  only  dictionary  in  which  the  rule  has  been  adhered  to  in 
the  arrangement  of  the  words. 

The  dictionary  itself  deserves  the  attention  of  future  compilers,  as 
it  has  not  been  sufficiently  used.  The  author  is  very  exact ;  in  his 
explanations  he  pays  particular  attention  to  legendary  names,  especially 
those  of  the  Shdhn&mah,  and  to  plants  and  their  medical  properties. 
HSS.  are  rare. 

3.   t^l  ^/y^ 

This  dictionary  was  compiled  A.  H.  925,  or  A.  D.  1519,  by  Shaikh 
Mahammad  ibn  i  Shaikh  Ldd  (  3il  )  of  Delhi.  His  object  was  to 
complete  the  Sharafndmah  through  the  addition  of  words  and  phrases 
from  the  Qunyat  uft^libin.  Hence  his  dictionary  is  more  voluminous. 
Every  fapl  is  tripartite ;  first  come  the  Arabic,  then  the  Persian,  and 
lastly  the  Turkish  words.  The  appendix  to  the  dictionary  contains 
the  Arabic,  Persian  and  Turkish  numerals,  and  a  small  Pei-sian 
grammar.    Examples  of  verses  occur  but  rarely. 

The  arrangement  is  the  same  as  in  the  Sharafn&mah.  Nothing  is 
known  of  the  author  himself.  From  a  remark  in  the  preface  we  know 
that  he  had  two  children.  The  reigning  king  receives  no  praise ;  nor 
was  Ibrahim  L6dhi  a  fit  subject  for  an  encomium. 

MSS.  of  this  dictionary  are  numerous. 

This  dictionary  was  compiled  by  'Abdurrahim  ibn  i  Ahmad  Sur  of 
Bahdr.  It  contains  the  words  of  the  Sharafndmah  and  the  Muayyid, 
and  many  Arabic  words  from  the  ^'ir^-  The  MS5.  are  numerous. 
There  exists  also  a  rare  lithographed  edition  of  1264  pp.  4to.,  which 
appeared  at  Calcutta  several  decads  ago.  The  following  extract  is 
taken  from  the  preface — 

"  Should  any  one  doubt  the  correctness  of  a  Persian  word  in  niy 
"  Dictionary,  let  him  look  into  the  Sharafn^mah,  the  dictionary  of  my 
2 
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revered  teacher  Shaikh  Muhammad  L6d — May  God  have  mercy  on 

him  I — the  Dastdr,  the  Dictionary  by  Qdzi  Na9i'r  uddi'n  Guubudzi, 
"  the  Qunyat  iit|6Ubi'n,  the  Dictionary  by  Fakhr-i-Qawwas,  the  Dic- 
"  tionary  by  'All  Beg  Be,  the  Dictionary  by  Amir  Shihdbuddln  of 

Kirm^n,  the  Qafiyah-i-Kish,  the  Lifi^n  ushshu'arn,  the  lytil^ 
**  ushshu'ard,  the  J^mi'  ny^^indyi*,  and  the  Dictionary  by  Shaikh 
"  Mahammad  Khaghrl  (  (Sj^ 

The  date  of  the  compilation  is  not  known  ;  the  work  must  have, 
however,  been  completed  about  the  middle  of  the  sixteenth  century, 
as  the  author  knew  Shaikh  Muhammad  LM,  the  compiler  of  the 
Maayyid  (A.  D.  1519).  He  also  alludes  to  the  Shaikh  under  (^^1. 

This  dictionary  gives  no  examples.  The  Kashf  is  of  importance  for 
those  who  cannot  procure  copies  of  the  Sharafndmah  and  the  Muayyid. 

5.  J-^^SI 

This  valuable  work  which  has  been  very  little  used,  was  compiled 
by  Mauldnd  Shaikh  Ildhddd  i  Faiszi,  son  of  Asad  uFulam^  *A1(  Sh6r  of 
Sirhind.  The  year  of  the  compilation,  A.  H.  1001,  or  A.  D.  1693,  is 
given  in  the  words  the  tdrikh  of  the  book.    As  the  words 

are  only  arranged  according  to  the  first  and  last  letters,  it  is  some- 
what troublesome  to  use  the  book.  The  Arabic  words  stand  in  each 
fa9l  before  the  Persian.  The  Turkish  words  are  given  after  the  Persian 
words.  The  Arabic  words  and  the  examples  are  more  numerous  than 
in  the  preceding  works.  There  are  a  great  number  of  verses  marked 
iuU      by  tJie  compiler. 

The  author  makes  occasionally  critical  attempts,  and  mentions 
Indian  pronunciations  of  several  Persian  words. 

The  following  extracts  from  this  dictionary  will  shew  that  the  com- 
piler was  a  poet.  His  Masnawi  entitled  ^^dz  6  Niyiiz  must  not  be 
confounded  with  a  Masnawi  of  the  same  title  by  Baqai  (No.  1240 
Asiatic  Society  Bengal). 

J  ALi^ yje^\  jJaLo        ^\   Las  ^^Uiuo  ^  bJU  » 

The  metre  of  the  compiler's  Masnawi  is  the  same  as  of  the  Shirm 
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Khnsraa,  JL^Ua)  ^^lki:li*  ^;lj^(ix>j  as  will  appear  from  the  following 
qooUtion^ 

•  tMjJ  #  j^j^  1^^^  jd  c^l  *^ 

MSS.  of  this  dictionary  are  as  common  as  those  oi  the  Mu.  There 
exist,  however,  bad  copies,  where  in  the  ^  ciJjIl  JUi  under 

>*l,  the  compiler  is  confounded  with  Faiszi,  the  great  Indian 
poet.   In  good  MSS.  we  find— 

Bad  MSS.  read— 

9 

«wi  give  also  vei-ses  of  the  poet  Faiszi  marked  ^yJ,  The  reference 
to  'A114mi  is  quite  impossible,  as  he  outlived  his  brother  Faiszi.  The 
<2onfasion,  I  dare  say,  is  to  be  ascribed  to  ignorant  copyists  who 
were  mislead  by  the  takhallu5  FaiszL  The  compiler  clearly  gived  the 
wane  of  his  father,  'Ali  Sh6r,  of  Sirhind,  whilst  the  father  of  the  poet 
ia  Shaikh  Mubdrik  of  N%6r.  It  is  also  evident  from  the  preface  that 
the  compiler  was  a  pious  Muhammadan,  which  the  poet  Faiszi  was 
wtainly  not. 

It  is  noticeable  that  the  book  does  not  contain  a  single  reference  to 
Akbar. 

The  four  MSS.  at  hand  have  a  Ehdtimah  containing  grammatical 
roles.    One  has  the  following  remark — 

1^  ^j^^LJ\   ijikLm  iX^       ^yUii-A  jjLo  J 
jifi  ^^yo  ^j^Awa.  pAU       ^1  A**^  iXf  jl  ^jU 

»t  which  place  the  writing  is  so  that  it  cannot  be  read.  . 

•  Vide  also  Vnllers'  Persian  Dictionary,  II.  p.  518b.^  In  the  article  e^UtW 
correct  cJtU|  sjJ^  v,.iaIa.  to  cJLU|  \JJ*iS  i^jy^to,  the  author  of  the  pro* 
ceding  dictionary ;  and  for  the  verse  of  Moll^  S&Iik  of  Yazd,  which  in  VaUora 
^  no  metre,  read  (metro  Bamal) 
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6.  ^^Jlr  Lr>" 

The  first  edition  of  Saniri's  Majma'ulfurs  appeared  in  A.  H.  1008, 
nine  years  before  the  next  dictionary.  As  thirty  years  later,  A.  H. 
1038,  a  second  edition  appeared,  we  shall  first  notice  the  Farhang  i 
Jah&ngirf. 

The  title  of  the  dictionary  is  a  misnomer,  and  ought  to  be  Farhang 
%  Ahhari,  The  compiler  is  Naww&b  'Aszad  uddaulah  Mir  Jam&laddfn 
Hnsain  i  Anjii.  He  is  mentioned  in  the  Ai'n  i  Akban',  p.  226, 
as  one  of  Akbar's  conrtiers,  holding  the  office  of  a  c^^voAi,  or 
commander  of  nine  hundred,  a  position  not  necessarily  military, 
for  which  he  received  a  monthly  salary  of  Rs.  7100.  He  appears 
to  have  been  a  favourite  of  the  emperor,  as  in  1604  he  was  sent  to 
Bij^p<ir  to  bring  the  daughter  of  'Adil  Shah  to  Agra,  where  she  was 
married  to  Prince  D^lnidl. 

From  the  preface  of  the  dictionary  it  appears  that  the  labours  of  the 
compiler  extended  over  thirty  years.  A.  H.  1000,  or  thirteen  jears 
after  the  commencement  of  the  compilation,  when  Akbr^  was  at 
Srinagar,  Mir  Jamaluddi'n  received  the  order  to  complete  his  dic- 
tionary. Not  only  did  Akbar  grant  sums  for  the  purchase  of  manu- 
scripts, but  he  even  called  learned  men  from  Peria  to  assist  Mir  Jam&lud- 
dm  in  the  compilation.  The  historian  Bad^oni  indeed  tells  us  that  many 
a  word  was  investigated  in  Akbar's  majlis  i  kh^,  the  emperor  himself 
evincing  that  taste  for  the  study  of  words  which  Mnhammadans  so 
eminently  possess.  Forty-four  dictionaries  of  those  specified  above,  nine 
others  of  which  neither  the  title  nor  the  author's  name  were  known, 
commentaries,  works  on  science,  Zand  and  Pazand  books,  the  whole 
Persian  literature,  yielded  the  words  for  this  work.  The  most  ancient 
dictionaries,  of  which  nothing  but  the  title  seems  now-a-days  to  exist, 
were  in  Mir  Jam&iuddin's  hands.  Among  them  were — the  dictionary  of 
Abu  Hafy  of  Soghd,  who  according  to  some  made  the  first  Persian 
verse  ;*  that  of  AsatU,  Firdausi's  teacher ;  the  vocabulary  of  Hakim 
Qatrdn,  the  quaint  poet;  i&c.  Akbar  unfortunately  died  A.  H.  1014, 
or  A.  D.  1605,  before  the  dictionary  was  completed ;  and  when  at 

*  Vide  the  author's  edition  of  the  Persian  Metres  by  Saifi,  p.  «|, 
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Itft,  three  years  later  in  A.  H.  1017,  it  made  its  appearance,  the 
oompfler  thought  fit  to  call  it  in  honor  of  Akbar's  successor  Farhdng 
iJahdngiri.   The  mi^ri'  (Hazaj  i  mnsaddas) 

18  the  tdrikh  of  the  completion  of  the  work. 

The  preface  of  the  dictionary  is  followed  by  an  Introduction  contain- 
ing twelve  chapters — 

1.  On  the  boandaries  of  the  land  ^j-jt*. 

2.  On  the  Persian  language. 

3.  On  the  letters  of  the  Alphabet,  and  the  rule  of  Jl,3  and  Jli. 

4.  On  the  arrangement  of  the  words  in  the  Ftirhaiig  i  Jahdngiri. 

5.  On  the       qctid  adopted  by  the  compiler.* 

6.  On  the  interchange  of  letters. 

7.  On  pronominal  afiBxes. 

8.  On  certain  words,  as  jo,         ,  yo, 

9.  On  terminations,  as  ^K,        4^^,  <fec. 

10.  On  the  use  of  the  letters  «,  j,  ci,  *J,  I,  <fec.,  as  far  as 
tbey  are  used  for  inflections. 

11.  On  the  spelling  of  certain  words,  chiefly  compounds, 

12.  On  the  cUl3|  . 

The  dictionary  itself  contains  only  single  Persian  words  and  such 
Persian  compounds  as  have  no  isz&fat.  The  Khdtimah  is  divided  into 
five  chapters  or  doors — 

1.  Figurative  expressions. 

2.  Compounds  with  or  without  the  Isz&fat,  of  which  either  one 
^  both  words  are  Arabic. 

3.  Words  which  contain  any  of  the  AiCufiob  oj^^,  viz.,  iJ,  U.,  ^l*^ 

4.  Zand  and  Pazand  words. 

5.  Certain  rare  words,  chiefly  proper  names  of  towns,  persons,  &c. 
Among  the  words,  a  few  terms  are  found  of  the  dialect  of  Shirdz, 

^  which  town  the  compiler  appears  to  have  belonged.    The  Zand 

*  Eastern  lezioographistB  desoribe  the  spelling  of  words,  to  avoid  mistakes, 
the     is  oalled       J^{j^y       V  >  ^ 

longer  be  misteken,  the  letter  is  called  ^.^suo  maqayyad  fettered.  Hence  «XjJ 
otetng  the  system  oj  descfriptim  speUing, 
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and  Pazand  words  form  a  peculiar  feature.  They  are  interesting 
both  for  the  Zand  scholar  and  the  historian  of  Akbar's  reign.  The 
principles  of  toleration  which  no  king  before  Akbar  had  dared  openly 
to  confess,  had  even  laid  hold  of  the  philologic  mind  of  the  king's 
subjects,  and  for  the  first  time  did  the  words  of  the  worshippers 
of  the  fire  which  Muhammad  extinguished,"  find  a  place  in  a 
dictionary,  the  compiler  of  which  was  moreover  a  Sayyid  of  the 
purest  blood.  Merely  to  flatter  Akbar  who,  though  a  Sufi  in  his  heart, 
was  a  Parsee  by  his  rites,  could  not  have  been  the  compiler's  sole 
object.  Curiosity  had  caused  some  of  Akbar's  courtiers  to  learn 
Sanscrit,  and  the  same  curiosity  taught  a  philologist  to  look  upon  the 
words  of  another  sect  of  infidels  as  things  worth  knowing  and 
registering.  This  is  proved  by  the  spontaneous  remark  made  by 
the  compiler  under  ^.iT — 

j^SsM  iJ>S  [s^y  Odj  j\  J  0^*^  j^ar^^U^ 

O  *y  y  J  ^^z^\  isj'^jj  iyf  jij^  31         tMi  J  *>oJ  Jf 

"  I  knew  an  old  Persian,  a  Zoroastrian,  who  possessed  some  parts  of 
"  the  Zandavestd.  As  I  have  a  passion  for  collecting  Pei-sian  words, 
"  and  as  no  book  enjoys  a  greater  authority  for  Persian  than  the 
"  Zandavestd,  I  often  met  him  for  the  purpose  of  investigating  some 
"  words ;  and  indeed  most  of  the  Zand  words  which  the  Klidtimah  of 

my  dictionary  contains,  have  been  extracted  by  this  Zoroastrian  from 
**  the  Zendavest^.  Whenever  he  came  across  the  word  jif  in  reading 
"  to  me  from  his  holy  book,  he  pronounced  it  ddur^  not  ddzar,  &o. 

In  another  place  of  his  dictionary  the  compiler  mentions  a  Zoro- 
astrian of  the  name  of  ArdshSr,  Perhaps  it  is  the  same.  Akbar  had 
expressly  sent  for  him  from  Kirmdn,  as  will  be  seen  from  the 
following  extract — 

*£^iki  ^  ^j^^  ;^  SS  •    •   •  • 

jl  J^t^  jl  \^x[aa  yja^  (^^-*Ttry» 

II  ss^ji  i^y^  c;4/^ 
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The  editor  of  the  Barh^  gives  likewise  the  Zand  words ;  but,  as  far 
IS  I  know,  he  is  the  only  Muhammadan  lexicographer  who  has  thought 
it  worth  while  to  copy  them. 

The  order  of  the  words  in  the  dictionary  is  at  first  eight  bewildering. 
They  are  arranged  according  to  the  second  letter.    Thus  the  firet 
contains  all  words  whose  second  letter  is  alif;  the  second  bdb  those 
whose  second  letter  is  w  5^,  and  so  on.  Within  each  bab,  the  words  are 
again  alphabetically  arranged.  For  example,  ^'^j^,  i-^Ay  will 

stand  in  the  same  b4b,  the  \j  wb  ;  but  will  stand  before,  and 

after,  the  word  because  (j»  sin  and        gdf  stand  in  the 

alphabet  respectively  before  and  after  the  o  J^, 

MSS.  of  the  Farhang  are  numerous.  A  good  MS.  may  be  obtained 
for  40  to  50  Rupees.  Our  Society  possesses  two  very  good  ones  ; 
No.  611,  marked  with  the  muhr  of  TipptS  Sul^dn,  is  very  correct. 

The  worth  of  the  dictionary  is  so  generally  recognized,  that  not  only 
the  general  term  "  The  Farhang"  is  used  instead  of  Farhang  i  Jahdn- 
jfri,  bat  that  the  sources  from  which  it  was  compiled  have  nearly  all 
wink  into  oblivion.  For  the  pre-classical  and  classical  times  of  the  Per- 
sian literature,  it  is  the  completest  dictionary  and  the  richest  mine  of 
qnotations.  The  Burh^n  is  the  Farhang  without  examples.  Even  the 
Turkish  Persian  dictionary  which  Vullers  has  used,  is  chiefly  based 
npon  the  Farhang,  whilst  the  dictionaries  of  Rashidi  and  Khdn  Arzd 
are  intended  to  correct  its  mistakes. 

Mistakes  in  a  dictionary  are,  on  the  whole,  of  less  consequence,  than 
mistakes  in  works  on  science ;  for  supposing  one  of  the  words  be 
wrong,  no  one  would  find  it  used  by  authors.  Mistakes  in  meanings  are 
more  serious ;  and  in  this  regard,  it  is  well  that  the  Farhang  has  been 
examined,  partly  by  Surdri,  but  thoroughly  by  Rashfdi  and  Khdn 
Arza.  On  the  other  hand,  it  was  unfortunate  that  the  Burhin,  which 
through  the  printed  editions  of  Capt.  Roebuck  and  Vullers'  Lexicon 
Persico-Latinum,  has  become  best  known  in  Europe,  appeared  before 
the  critical  labours  of  Rashidi  and  Khdn  Arzii,  so  that  every  mistake 
of  the  Farhang  has  been  over  and  over  again  printed,  or  improved 
npon.  The  chief  fault  of  the  Farhang  is  this,  that  he  too  hastily 
tracts  particular  meanings  from  the  verses  which  he  quotes.  Hence 
the  danger  to  which  compilers  are  exposed  that  use  the  Farhang  with- 
out giving  his  examples,  as  Burhdn  and  Vullers  have  done. 
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8.   ^jir  ^j""^^  c^"" 


(2nd  edition,) 


The  name  of  the  author  is  Mahammad  Q^im  ihn  i  Hdji  Mnhammad 
of  K^h&n  in  Frdn.  Surdrf  is  his  takhallu^.  The  author  is  also 
known  as  a  poet  and  a  commentator ;  his  Arahic  commentary  on 
Sa'di's  Gulistdn  deserves  attention.  The  first  edition  of  the  dictionary 
which  appeared  in  A.  H.  1008,  or  A.  D.  1600,  is  based  upon  sixteen 
dictionaries,  including  the  A'd^t,  the  Sharafndmah,  and  the  Muay3rid, 
but  is  considerably  smaller  than  the  second  edition  which  appeared 
thirty  years  later  in  1038.  Those  who  make  use  of  Surdri  most 
carefully  ascertain,  whether  they  have  before  themselves  the  first  or  the 
second  edition^  as  MSS.  of  both  exist.  This  seems  to  have  been 
overlooked  by  the  Burhdn.  Though  a  very  careful  compiler  and 
professing  to  have  used  Surdri,  Burh4n  does  not  give  all  words  and 
meanings  that  are  in  the  second  edition  of  the  Majma'ulfurs. 

The  MSS.  of  the  second  edition  contain  two  prefaces.  The  second 
preface  which  commences  with  the  verse  (Hazaj  i  musaddas) 

(S)v^  b  CH^       ^Ji      LSJAT^  LTJ^^ 

"May  the  Majma'ulfurs  of  Sururi  be  indispensable  to  critical 
compilers,"  is  very  short,  and  stands  in  the  MSS.  which  I  have  seen, 
hejbre  the  original  preface.  Surdri's  second  edition  was  caused  by 
the  appearance  of  the  Farhang  i  Jahdngfd,  a  copy  of  which,  as  late  as 
in  1038,  was  brought  to  Surdri  from  Hindiistdn.  From  it,  as  also 
from  two  other  dictionaries,  Surdri  has  largely  extracted.  From  the 
respectful  manner  in  which  he  speaks  of  the  Farhang,  we  might 
conclude  that  he  lay  under  certain  obligations  to  its  author.  He 
must  have  known  him  ;  else  he  would  not  call  him 
jcJJJLm  wLJjI  t^4^Muck.  J  Cog^c    U  va»^t  j  wlaJl  j,^!*^  v'j^ 

•  jsr*l  ^^xi'^^  J  V^l  va»;U| 

— titles  fit  for  a  king. 

He  passes  in  silence  over  the  blunders  of  the  Farhang  ;  and  if  on 
two  or  three  places  he  dares  openly  to  differ  in  the  meaning  of  a  word, 
he  modestly  says — 

or  words  to  this  effect,  although  he  would  not  so  easily  let  off  other 
authors. 
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Futnre  compilers  of  Persian  dictionaries  will  do  well  carefally  to 
compare  each  word  given  in  the  Farhang  with  the  same  in  Snrdrf, 
and  remember  that  whenever  Surdri  has  left  out  a  meaning  or  a 
whole  word  given  by  the  Farhang,  there  is,  to  use  Rashidi's  language, 

Soruri  seems  to  have  been  acquainted  with  Turkish,  as  he  mentions 
among  his  sources  two  dictionaries  written  in  that  language*  The 
quotations  are  very  numerous.  As  Surtiri  is  an  Trdnian,  his  spellings 
aod  pronunciations  differ  occasionally  from  the  Tur^ni  Persian  of 
tbe  preceding  Indian  lexicographists.  His  adherence  to  the  Jli> 
and  rule  has  been  mentioned.  Instead  of  a  final  iJI^  kdf,  ho 
often  has  a  gdf  9  thus  he  writes  eishg  a  tear,  ^J-^^  sirishg  a 
drop,  instead  of  <^^l  ashky  &g.  Instead  of  «i|^t  aep  he  writes 
His  arrangement  of  the  words  is  inconvenient,  as  it  is  the  same  as  in 
the  Mad4r. 

Snruri  appears  to  have  died  in  Hindustan  during  the  reign  of  Shdh- 
jah&D,  as  will  be  seen  from  the  following  extract  from  the  khdtimah 
of  the  valuable  work  Mir-dt  ul  ^Alam ;  vide  Morley's  Catalogue  of 
Historical  MSS.,  p.  52 

*^  Sar6ri  of  I^fah^  came  to  Hinddstdn  during  the  reign  of  Shah- 
jah6n.    Soon  after  he  left  for  Mecca,  but  died  on  the  road.  The 
*' Majma'ulfurs,  so  famous  under  the  name  of  Farhang 4- Snruri,  is 
"written  by  him.    The  following  verse  is  taken  from  his  poems 
(metre  Hazaj)  :* — 

*  Iffahin  18  a  mistake  for  Kishin.  The  verso  is  a  fine  example  of  the 
poetical  figare  called  ^jh^UiJl  ^Ji^\  ihdm  uttan6LSuh ;  vide  Garoin  de  Tassy'a 
La  'RhUorique  des  Nations  Musulmanes,  p,  101.  Poets  compare  their  tears  to 
orpAoM,  becaTise  both  are  v/nca^ed  for  and  alone.  Orphans  grow  np  to  be 
tluevea  and  mwderers  (^^)^^*  hence  Tatun  means  also  the  same  as 
ruhzan.  Bat  tears  also  are  ^^j^  or  y^fc>^,  and  flow  from  the  eyes 
(i))0Ja«  ),  whilst  robbers  are  daring  and  v/nmind/ul  0/  thiiir  lives, 
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"  Fear  my  tear ;  for  it  is  a  wicked  orphan,  a  tyrant,  a  reckless  one." 

MS8.  of  Snrdri*8  dictionary  are  scarce  ;  the  excellent  MS.  preserved 
in  the  Fort  William  College  Library  was  bought  at  the  high  price  of 
Bs.  100. 

The  title  u!^'Ct^  means         oW  Ct*^-    The  "first 

edition  was  dedicated  to  Saltan  Abal  Mnzaffar  'Abblis  Bah&dnr  Khin, 
king  of  Persia. 

9.  oUUI  ^ 

This  dictionary  was  compiled  at  Delhi  in  A.  H.  1053,  or  A.  D. 
1643,  by  Ni'matullah  al  Husaini  of  Shir^z.  His  takhallu5  is  ^^^^j 
wagli.  In  his  preface  he  praises  Naww6b  Makramat  Kh6n,  a  vizier 
of  Shfihjah&i,  to  whom  the  word  ^yt^  refers.  The  author  has  not 
specified  his  sources ;  but  on  examination  it  will  be  found  that  the 
dictionary  is  almost  the  same  as  the  second  edition  of  Snriirl,  some- 
what shortened,  with  a  few  meanings  from  the  Farhang  i  Jahdngiri. 
The  introduction  contais  a  small  Persian  grammar  likewise  copied  from 
the  Farhang.  The  book  is  a  fine  example  of  wholesale  plagiarism,  and 
is  therefore  deservedly  but  little  known.  MSS.  are  very  rare ;  the 
MS.  of  our  Society,  No.  304,  is  very  fair. 

The  arrangement  of  the  words  is  the  same  as  in  Surdri.  VuUers' 
F.  occasionally  quotes  this  dictionary,  as  under  (3^» 

10.  jkUe^U^ 

This  Dictionary  is  well  known.  The  first  edition  was  printed  in 
1818  at  Calcutta  by  Captain  Roebuck,  and  the  third  and  last,  with  a 
few  corrections,  in  1884  by  Hakim  *Abdul  Majfd.  The  name  of  the 
compiler  is  Muhammad  Husain  of  Tabriz  ;  Burhdn  is  his  takhallu9. 
He  completed  the  dictionary  in  A.  D.  1662,  or  A.  H.  1068,  as 
indicated  by  the  tarikh  jJdLJ  c^Ia^J  gflj  and  dedicated  it  to  a 
contemporary  of  Sh&hjahdn,  Sultdn  'Abdullah  Qutbshfih  of  the  Dek- 
khan,  where  for  a  time  he  must  have  lived.  Hence  he  prefers  Dekhan 
synonyms ;  thus  under ^^4^  he  says : — 

where  the  FJ.  has— o^ly  oijj^  j  ^jJj  lyf  AT  ^liA  ^  e^tyo  Ji 
Burh6n's  object  was  to  compile  a  practical  vocabulary  without  giving 
examples.  In  adopting  the  order  of  words  as  followed  in  our 
dictionaries,  he  arranged  them  more  conveniently  than  any  preceding 
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lexieograpber  had  done.  Nearly  all  subseqaent  dictionaries  follow 
Barhin's  arrangemeni.  His  soaroes  were  the  FJ.,  the  first  edition  of 
Sor^  the  Sormah  i  Salaim^  aud  the  nladwiyah.  MSS. 

of  the  last  two  are  not  obtainable  here;  but  they  cannot  be 
▼eiy  Talaable,  as  the  Bnrh^n  contains  nothing  which  is  not  in  the 
Fu^angor  Sar^ri.  Borhin  is  a  careful  compiler;  only  a  few  words 
thai  are  gi^en  in  the  Farhang,  appear  to  have  been  omitted.  As  an 
example  I  may  mention  paihtah  cotton,  which  the  Farhang  gives 
•Ub  Axu  ^^xfix>  Jji  U.  If  Burhdn  had  omitted  the  useless  meanings 
of  the  Farhang,  his  compilation  would  be  more  useful  than  it  is. 

The  printed  editions  of  Oapt.  Koebuck  and  Hakim  'Abdul  Majid  are 
accompanied  by  appendices  of  words  not  given  in  the  Burhdn. 
These  appendices  which  are  known  under  the  name  of  cMjj  ola*^ 
MuJhaqit  i  Burhdn,  are  not  written  by  Burh^n,  nor  are  they  found  in 
oQmerous  MSS.  of  the  dictionary ;  but  were  made  under  the  direction 
of  Capt.  Boebnck  from  the  works  of  several  lexicographers  of  the 
18th  and  even  of  the  beginning  of  the  19th  century.  They  are 
nohruBtworthy  and  full  of  the  most  glaring  blunders.  Vullers  has 
embodied  them ;  but  we  trust  that  no  lexicographer  after  him  will  use 
them.  Whatever  good  they  contain,  will  be  found  in  the  original 
dictionaries  written  after  Burhdn. 

Bnrh&n's  dictionary  has  produced  in  India  a  good  deal  of  critical 
discussion.  During  this  decade,  a  book  was  printed  in  Delhi,  written 
by  Asad  ullah  Khdn,  known  also  under  the  name  of  Mirz&  Naushah 
tod,  as  a  poet,  under  the  takhallu^  of  v^li.  The  author  is  the  best 
Persian  writer  which  India  now-a-days  possesses.  Wo  have  from  his 
pen  a  collection  of  letters,  called  *J^f^,  a  Diwdn,  a  historical  book 
on  Indian  kings,  entitled  Jj^;^ and  also  a  book  written  in  pre- 
dassical  Persian  on  the  Indian  mutiny  of  1857,  entitled  j^i^^. 
The  name  of  the  book  in  which  he  attacks  Burh^n,  has  the  title 
fJ^,  It  has  seriously  damaged  his  reputation  as  a  critical 
scholar.  Throughout  the  book  he  is  abusive,  and  even  obscene. 
Borh&n  whom  he  styles  ^^^^^  or  ^^^\  ^  ^^1,  is  throughout  repre- 
sented as  an  independent  lexicographer,  although  Burhdn  in  his  preface 
distinctly  says  cJJ  *Jjj\       j  o^i  j^U.  Hence 

meet  of  Qhtiib's  attacks  are  easily  refuted  by  turning  up  the  Farhang 
01  Snrdri.   But  bis  book  is  also  full  of  wilful  misstatements,  whilst 
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Bome  of  his  etymologies  are  even  from  a  native  point  of  view  nnscholar- 
like.  He  has  been  well  taken  to  task  by  Agh^  Ahmad  'All,  of  Dacca, 
one  of  the  Persian  teachers  of  the  Calcntta  Madrasah.  His  reply  is  en- 
titled cM^  'Hy^  Muayyid  i  Burhdn,  and  was  printed  two  years  ago  at 
Calcutta.  The  writer  shews  a  spirit  of  critical  enquiry  and  scientific 
truthfulness,  which  is  but  rarely  met  witli  in  native  writers.  Some  of  bis 
articles,  as  cA*t)^'j  J^l^j  cr^T)  *re  well  worth  reading.  An  index 
has  lately  been  added  by  the  author.  Future  lexicographers  will  do 
well  to  obtain  a  copy  of  this  book. 

From  a  perusal  of  this  reply y  it  appears  that  of  the  four  hundred 
words  which  Qhdlib  attacked,  about  thirty  are  Burhin's  own 
blunders,  and  sixty  others  must  be  called  doubtful  words,  because 
they  are  given  in  the  Farhang  and  Sururi  withoiU  proof.  Se- 
veral other  mistakes  have  been  discovered  by  the  author  of  the 
Sirdj  (vide  below);  but  on  the  whole,  the  number  of  mistakes 
made  by  Burh^  himself  is  so  small,  as  not  to  endanger  his  re- 
putation of  a  careful  compiler.  A  few  were  also  corrected  by  Capt. 
Roebuck  in  the  foot  notes  of  his  printed  edition.  Gh^lib's  rejoinder 
which  appeared  in  1867  under  the  title  y*?^,  is  a  mistake.  He 
tries  in  vain  to  shift  the  ground  by  discussing  extraneous  matter,  and 
thinks  to  defeat  his  opponent  by  giving  on  the  last  page  of  his  books 
the  seals  and  facsimiles  of  several  influential  men,  even  Nawabs,  living 
at  present  at  Delhi,  who,  he  says,  agree  with  his  statements.  The 
Aghd's  second  rejoinder,  entitled  Shamsher  i  teztar,  is  in  the  press. 

MSS.  of  the  Burh&n  are  numerous.  There  exists  also  a  Turkish 
translation  of  it.* 

11.     uT*^^  (-JoLii^ 

This  is  the  first  critical  dictionary.  It  stands  unsurpassed.  The 
name  of  the  author  is  Mulld  'Abdurrashid  of  Tattah  (  )  in  Sind. 
Other  lexicographers,  especially  the  writer  of  the  Bahdr  i  'Ajara,  call 
him  He  completed  his  dictionary  in  A.  D.  1653,  or 

A  H.  1064,  as  shewn  by  the  t^rikh  (metre  Ramal) 

The  author  is  well  known  as  the  compiler  of  the  Muntakhab,  the 
most  popular  Arabic  dictionary  in  India,  which  in  1635  he  had 
dedicated  to  Shahjahdn.    When  the  Persian  Dictionary  appearetl,  the 
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Idi^  was  the  pnsoner  of  his  perfidious  son  Aurangziby  for  whom 
Bjuhidi  has  no  words  of  praise  ;  for  at  that  time  Aurangzib  had  not 
aoqoired  that  odonr  of  sanctity  which  pious  Muhammadans  acknow- 
ledge by  a  a  (^^^  never  bestowed  upon  any  of  the 
pwceding  Moguls. 
There  exists  also  a  rare  Bisdlah  written  by  'Abdurrashid,  entitled 

cibjfA  iiLmj.   He  was  certainly  one  of  the  best  scholars  Hindustan  has 
produced.    His  Persian  dictionary,  though  less  known,  cannot  be  too 
highly  valued  ;  it  is  so  full  of  original  research,  that  no  Persian  scholar 
ought  to  be  without  a  Rashidf.    As  a  compiler  *  Abdurraslud  is  most 
careful ;  he  rarely  copies  doubtful  words  from  other  dictionaries  without 
removing  the  doubt ;  and  when  he  is  unable  to  do  so,  he  plainly  states 
that  he  does  not  know  the  word,  or  adds  a  wa*^f  (J/ol5  ^La.      j  or  a 
f)^^  aI^Ij.  Nor  does  he  hastily  condemn.    If  he  has  reason  to  condemn, 
his  proofs  are  convincing.    He  does  not  abuse  the  preceding  lexicogra- 
phers ;  and  when  he  does  call  the  authors  of  the  Farhang  and  Suriiri 
ghdfil^  we  expect  from  the  nature  of  the  case  a  stronger  epithet. 
The  arrangement  of  the  words  is  the  same  as  in  the  Burhdn, 
although  it  does  not  appear,  as  if  he  had  known  that  book.    He  chose 
tbit  arrangement,  because  from  experience  he  was  satisfied  that  it 
was  the  best.    The  figurative  phrases  are  given  at  the  end  of  each 
fiu;l   Eashidi  has  not  specified  his  sources.    Nor  was  this  necessary, 
15  his  sole  object  was  to  correct  the  Farhang  and  Sururi,  which  he 
acknowledges  to  be  the  best  dictionaries  existing.    Occasionally  he 
quotes  a  book  written  by,  or  entitled,  ^U>U».    Its  author  is  not 
kuown  to  me,  but  his  remarks  are  so  shrewd,  that  lexicographers 
would  do  well  to  secure  a  Sdm6m'.    The  book  must  have  been  written 
afltr  Surdri*s  second  edition.    From  some  of  his  remarks  it  appears 
that  Rashidi  was  acquainted  with  Roman  Catholic  ceremonies.  This 
may  be  traced  to  the  fact  that  his  birthplace  was  for  some  time  in 
the  hands  of  the  Portuguese. 

The  following  passage  taken  from  Rashidi's  preface  defines  the 
object  of  the  dictionary  and  gives  at  the  same  time  an  idea  of  its 
usefulness — 

^vyt  ^  '^^i/^         4/^'  4^j^i-^l  ^. 
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cl*A-^  M  Aj^  ^^^j^  uriy  Cf^^        AxHke^^j)^^ J  ^jg^l^  u/iA^' 

\)J^  ^\  til/  v^l  c)f  ii)^^ 

oUJ  t5(/»  cs*^  A^.  ^Icr*  •«>^t»^  .xjU  dCU*.  ,^Uuo 

^^aju  AJof  ^jl^  J  Ai"  «am3  ,  lijfj^y 

^•^=^  LfO J  ^5*3^  otf  ^-Aj  jiy  ^J^M  A^T  Jl^  >  ^1 
^yji^jo  dCif  jUj«)Ju^3^        A^         B3>^^^iA»i  AJ  AiiJj^  ^  us^^l 
^yju)    ^  A^lxA.  vs*^|  aU^      j  ^^.jU  citf 

y/  >^  J  *^  c^y^  ftr^ 

UKya^  ^{J  ^  dlAJ  J^M  J  ,  jy  ,  oil 

^s^^  i^*^  Jb^^iJ  "^^  <yy^  ^ 

"  'Abdurrashid  of  Tattah,  the  son  of  *Abdulgliafdr,  of  the  descendants 
of  Husain,  originally  of  Madinah,  who  is  known  for  his  shortcomings 
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and  sms,  toA  who  has  sipped  %  hand  fall  from  the  intellectnal  fonntaiu 
of  the  poeta  of  Persia,  states  as  follows — 

I  have  examined  the  Farhang  i  Jah&ngfri  and  SttrtiH,  and  consider 
them  the  best  dictionaries  existing.  Bat  they  also  contain  mnch 
thit  is  wrong  in  matter  and  principle. 

1.  Both  authors  have  enlarged  their  dictionaries  by  quoting  as 
proofis,  useless  verses,  and  repeating  them  on  several  places. 

2.  They  are  not  safficiently  pairataking  in  ascertaining  the  correct 
form  of  words,  their  vowels  and  meanings. 

S.  They  enter  occasionally  Arabic  words,  and  omit  to  state  that 
the  words  are  not  Persian. 

4.  Both  often  enter  the  same  words  on  different  places,  but  wrongly 
fipelt,  or  even  mistake  them  for  separate  words.    Tbas  words  occnr 
with  a  w  ^  and  a  y     ;  with  a  ci>     and  a  (£>  m{m  ;  with  a 
and  a  \S  g^f  ;  with  a     sMn  and  a  ^      ;  with  9ljz6  and  a  j  zhi 
tnd  a  J  r^.    Such  mistakes  are  especially  frequent  in  SurtSri,  though 
less  in  the  Faffaang. 

Besides  there  are  actual  blunders,  as  shall  be  shewn  below.  And 
cnrionsly  enough,  both  compilers  confound  words  commencing  with  a 
^  Icdf  and  a  J  Idm,  with  a  j  wdw  and  a  j  r^,  and  other  letters 
which  it  is  almost  impossible  to  mistake.  As  an  example  I  may 
mention  the  word  gtirdz,  which  has  in  Snrtiri  the  following 
meanings — 1,  a  certain  disease.  This  is  a  mistake  for  the  At,j\j^ 
huzh.  2,  a  kind  of  vessel,  also  called  tang.  This  is  a  mistake 
for  the  Ar.  kurdz.  The  Farhang  again  entersjl^  kawdz,  with  a 
vj&o  instead  of  a  ri.  3,  a  stick  to  urge  on  cattle.  This  is  a  mistake 
for  Jljf  guwag.  Or,  the  Farhang  gives  a  word  ol^^  zSr/dn  [or 
according  to  some  MSS.  zfrfdn']^  the  moon.  This  b  a  mistake  for  the 
Arah.  c^ti^  eftbirqdn.  Again,  both  the  Farhang  and  Suriiri  give 
v*^  hdf  and  kuf;  but  the  former  is  wrong ;  or  and 
f^iniingy  the  latter  being  wrong.  Similar  mistakes  are — 
mt^jobah  and  ^^^^  taujabahj  a  torrent ;  pdghdsh  and  ^y^^ 

*^h6sh,  a  dive  ;  nakhjad  and  hakhjad,  dross ;  hatar 

ttd       masary  ice ;  ^cH*  haidakh  and         haidakh,  a  swift  horse  ; 
fohndnah  and  4SU^  mahndnahy  a  monkey ;  &c.,  as  shall  bo 

seen  below.    Such  mistakes  arc  more  numerous  in  Sur(iri  than  in 

the  Farhang. 
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I  have  generally  collected  the  various  forms  of  spelling  under  that 
word  which,  according  to  the  proofs  quoted,  appeared  to  be  the  correct 
form.  Whenever  a  word  appears  to  be  doubtful,  it  is  certainly  of 
no  use  to  pass  over  it.    Let  people  only  look  up  carefully." 

Rashfdi's  dictionary  is  accompanied  by  an  excellent  Introduction 
which  forms  the  basis  of  the  Persian  Grammar  by  'Abdul-W^si'  of 
Hansah,  a  book  which  is  read  in  most  Indian  schools.  The  first  part 
of  the  preface  which  contains  the  usual  praises  to  God  and  Muhammad, 
is  written  in  ancient  Persian,  and  is  one  of  the  finest  prefaces  known 
to  me.  There  appears  to  be  no  A^Jti.  \o  the  dictionary,  although 
Rashfdi  says  in  the  preface — 

At  least  the  four  MSS.  which  I  have  seen,  do  not  give  it,  but  end 
abruptly  with  the  last  word  <3%  ye%.  The  Khdtimah  is  several 
times  alluded  to  in  the  Dictionary ;  thus  under  b|  ab^  soup  (or  ibd 
according  to  Sh.,  Mu.,  Ma.,  FJ.)  he  says* — 

*  ^^Jlrx         Ubf  fLS\  J 

MSS.  of  this  dictionary  are  rare ;  the  MS.  of  our  Society  (No.  76.) 
is  in  a  bad  condition,  although  with  the  exception  of  the  preface,  it  is 
pretty  carefully  copied. 

*  There  are  some  cnrions  blanders  connocted  with  this  word  on  tbo  first 
and  fourth  pages  of  Vullers'  Dictionary.   VuUers  has  on  p.  1. — 

jus,  j»^cul^n^'  This  form  with  thewodd  is  in  no  other  Dictionary  boBidc 
F.,  and  may  therefore  be  struck  out.  2)  potio,  potus.  Not  to  be  found  in  any 
Persian  Dictionary,  3)  part,  adndrandi  mirum.  This  is  a  blunder  for  bf  aya. 
And  on  p.  4. — 

^Uf   (patres  fauces  constringentes)  meU  gandium  et  volnptas ;  2) 
aerumna  (  ^  )  mundi ;  3)  gaudium  do  inimico  mortuo,  B. 

First,  this  word  is  not  in  B.,  but  in  the  Appendix  of  B„  and  therefore  doubtful. 
Secondly  f  the  Persian  Dictionaries  spell  the  word  ^bf  withotU  a  maddj  ^b} 
6b&i,and  derive  it  from  obd  soup.    Ad.  and  Ma.  g^ve  also  and 
jii        ;  honoe  jusculum  fauces  oontringens,  and  met.  the  suifeiting 
joys  of  this  world. 

Thirdly,  the  meaning  aerunma  (  ^  )  tmendi  is  the  blunder  of  some  inatten-' 
tive  copyist  for  Uj^  ^  nVam  i  dimyd,  the  joys  of  this  world. 

Fourthly,  the  preceding  word  in  VuUors,  (jji^  *  'olatt*/,  is  a  blun- 

der for  dhcii  *Hhv{, 
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12.  oUUI  ^ju. 

13.  Li^^IjJb  j^j^ 

Both  dictionaries  are  written  by  Sirdjuddin  *Ali  Khdn,  poetically 
styled  jy;f  Arzu^  of  Akbaribdd.  He  is  the  best  commentator  whom 
India  has  produced.  His  commentaries  to  Nizdmi*s  Sikandamdmah, 
the  Qayidahs  of  Kh^ini  and  'Urff,  and  his  to  the  Gulist^n, 
entitled  cAi-J?oW^,  are  of  great  value.  The  Sirdj  is  his  largest 
work  and  has  gained  him  the  titles  of  and  ^^yJ^^  vJfeLi^, 

It  contains  the  Persian  words  of  the  old  poets  (^^^xoijiiuo  ),  and  many 
qnotations  not  given  in  the  preceding  dictionaries.  The  words  which 
belong  to  the  i^j^\Sjo  JUxim\  form  the  s5*Jf<iJb  g^l^,  or  as  it  is  often 
called,  the  second  pari  of  the  Siraj. 

The  chief  importance  of  the  Sirdj  lies  in  this,  that  it  is  a  commentary 
on  the  Barhdn  and  Rashidf.  Rashidi  is  occasionally,  though  not 
always  convincingly,  checked,  when  he  doubts  the  correctness  of  a 
qaotation,  whilst  the  critical  remarks  on  the  Burhdn  are  so  numerous, 
that  the  Burhdn  should  never  have  been  printed  without  the  notes 
of  the  Sirdj.  There  are  also  a  few  words  which  Rashidi,  notwith- 
standing his  great  carefulness,  has  overlooked  and  for  the  criticism  of 
which  the  Sirdj  is  the  more  valuable.  I  take  as  an  example  the  word 
l^jl.  Burhdn  has — 
fUUf  ustdnij  ostam  and  c^lwjl  dstdn, 

1.  The  harness  of  a  horse. 

2.  A  man  whom  you  can  trust, 

3.  The  threshold  of  a  house. 

Vullers  gives  the  same  on  p.  142a.  of  the  first  volume  of  hig 
Lexicon.  The  FJ.  gives  likewise  the  three  meanings  with  examples, 
but  he  has  not  the  form  (jLL«»j|  ostdn.  Nor  is  it  in  Suriirl  and  Rashidi  • 
who  besides  have  only  the  first  two  meanings.  We  see  therefore 
a  JLcG^^La.  in  the  form  and  the  third  meaning.    The  example 

which  the  FJ.  quotes  for  the  meaning  a  threshold  is  taken  from  Nd^ir 
Khasrau  (metre  Muszdri') 

J  KJ^y       ^      C^^J  ^'3'  ^^^J^^ 

"  If  a  man  owes  his  very  carpet  and  his  threshold^  his  house  is  the 
emptiest  in  the  whole  world." 
We  see  at  once  that  this  verse  proves  nothing ;  for  the  first  meaning 
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the  harness  of  a  horse  suits  far  better.    I  am  at  a  loss  to  see  why 
Rashtdi  has  omitted  to  make  a  remark  on    the  third  meaning. 
Sui-urf,  as  I  said  above,  passes  in  silence  over  meanings  which  he  thinks 
wrong  or  unsupported.    The  Sirlj  has — 
eHj  Jj^         O^Ji       ^  ^'^^  J  J^t^^-H  r^-^* 

•  *^^\  pl^^  ^^J)  J  ^  .x»Ia/o  ^^yo  ^J^.  c;^^^ 

^r^*^  e^j*^        e^l  irJ"^       j«>  ^       uftJ^  •  Aii?  Aili.  c^^j^T J 

Thus  we  see  that  Burhdn's  form  e;LL«y|  dstdn  is  to  be  struck  out  as 
unswpported^  and  that  the  meaning  a  threshold^  as  given  in  the  FJ., 
is  not  proved. 

The  author  of  the  Sirdj  says  in  his  preface  as  follows  :-r- 
As  far  as  the  correctness  of  meanings  and  the  explanation  of 
diflScult  passages  are  concerned,  no  dictionary  comes  up  to  the  Farhan^ 
i  Kashidi,  whilst  the  Burhdn  has  certainly  the  merit  of  being  the 
completest  vocabulary  existing.  But  in  both  dictionanes  there  are 
enoneous  statements ;  especially  so  in  the  Burhdn,  which  is  full  of 
wrong  meanings  and  spellings,  as  shall  be  seen  below.  To  correct 
them  is  the  only  object  of  this  dictionary.  Hence  I  have  not  repeated 
the  examples  which  are  givep  in  the  FJ.,  Sur.  and  R. 

"  Whilst  I  was  writing  this  dictionary,  I  obtained  a  MS.  copy  of  a 
work  written  by  a  Persian  savant  whose  name  is  Majduddm  'All, 
poetically  styled  Qusi.  His  book,  although  it  is  not  known,  contains 
many  critical  gems  ;  and  I  have  thought  best  to  add  them  to  my  own 
remarks.  Beside  this  MS.  copy,  I  have  used  the  FJ.,  Sur.,  R.,  Mu., 
B.,  the  Farhang  i  Munisi,  the  Kashf,  some  commentaries  on  the 
Gulist^ln,  the  Masnawi  i  Maulawj,  &c.  My  friend  Sayyid  Muhammad 
Masih  Kh^  expressed  the  t&rikh  of  the  compilation  of  this  book  by 
calling  it 

which  will  be  found  to  give  A.  H.  1147,  [or  A.  D.  1734-5].  I  have 
followed  the  order  of  the  words  as  adopted  by  B.  and  R.,  because  it 
is  by  far  the  best  system  of  arrangement."* 

•  I  oannot  give  the  Persian  text,  as  the  copy  of  the  Sir^j  in  my  hands  is  too 
faulty. 
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M8S.  of  the  Sir&j  are  very  rare.  I  have  only  seen  one,  which  Major 
Lees  kindly  placed  into  my  hands.  It  belongs  to  the  Fort  William 
College  Library,  but  is  a  bad  copy.  The  Sirij  is  rather  voluminous, 
as  it  contains  the  words  of  the  Burh&n  with  lengthy  remarks  attached 
to  each. 

The  Ghirdgh  i  Hiddyat  is  a  much  smaller  work.  It  has  been 
sereral  times  printed.  A  very  handy  edition  of  the  Ghids,  easily 
obtainable  in  any  part  of  India,  contains  the  Chir^gh  in  the  margin. 

Ehin  i^Crzd's  Diwdn  is  much  esteemed  ;  Bh.  often  quotes  his  verses. 
Of  his  other  worka  which  compilers  ought  to  read,  I  may  mention  the 
TonbO^  ul  ghdfiUn^  a  critical  work  on  the  poems  of  {^y^  Hazin  of 
I^ah^  who  died  at  Benares  during  the  last  century.  Hazi'n,  though 
a  great  poet  and  a  man  of  learning,  is  not  always  exact  in  his 
metaphors,  and  borrows  from  other  poets  more  than  native  critics  by 
way  of  vJ^A.^  allow.  Eh^n  Kxzd  in  his  attack  tries  to  shew  that 
Hazin  is  ^^^i*^^,  JJjjUe*^,  and  (5j^.  Many  of  his  objections 
(oLflJ^)  are,  however,  not  tenable,  and  T^k  Chand,  Mirz4  Qa^il 
and  Wdrastah  take  frequently  occasion  to  justify  Hazin.  One  of 
Kh&n  i^rzu*8  nephews  also,  Mir  Muhsin  'All,  wrote  a  critic  on  the 
TanUh.  Again,  a  very  fair  rejoinder,  entitled  Jj^j  appeared  in 
1862  at  Cawnpore  (169  pp.),  written  by  Maulawi  Imdm  Bakhsh, 
poetically  styled  Iffr^  ^ahb^.  As  most  remarks  refer  to  Persian  style 
and  idiom,  compilers  and  grammarians  will  do  well  to  procure  copies. 

Two  rhetorical  works  written  by  Khdn  Arzti  are  entitled — 
j«>  i!sjt^         and  cl^J^ 
irere  lithographed  at  Allahabad  in  1830  and  1841. 

The  following  extract  is  taken  from  the  Miftdh  ut  !rawdrikh*  p. 
B38— 

ijb^y  •^j^  (sj^  K^J^]^  •^^^  •i'^^^^  y  J  ^y^^ 

•  Lnoknow  1864,  406  pp  4to.  The  aiifchor  of  this  book  is  Jl^  ^j-^^i> 
[Mr.  Thomas  William  Bell  (?)],  a  clever  Persian  writer  and  poet.  Some 
of  Ml  t&rikhs  are  excellent.  The  t£r£kh  on  p.  371  does  not  refer  to  the  Ma- 
druahy  bat  to  the  former  Fort  William  College  at  Calcutta, 
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Vtjo  J  W ^)  j^^.  y      vs^n-  •  e*ioift5^| 

•  •  Aiif  JiurJjG  jtjf  ^  ^Xi ^  o^U  er^^ 

According  to  this  extract,  Khdn  Arzd  died  in  January  1756. 

8irdjuddin*8  commentaries  are  very  rare.  In  his  Sbarh  to  the 
Sikandarn^ah,  we  find  occasional  references  to  the  abovemcntioned 
Majd  'All. 

14.    The  worhs  of  Munshi  Tih  Chand* 

2.  vi|^l 

3.  ^jj^  Jl^l 

4.  jd^Ji  jd\y 

There  exist  lithographed  editions  of  these  four  lexicographical 
works ;  the  last  three  are  somewhat  rare. 

1.  The  Bah&r  i  *Ajam  is  one  of  the  grandest  dictionaries  ever 
written  by  one  man.  There  exist  seven  editions  of  it  revised  by 
the  author.  The  fii-st  appeared  in  A.  D.  1762  ;  the  Delhi  lithograph- 
ed edition  of  1853  is  taken  from  the  author's  last  MS.,  which  he 
completed  in  1782,  or  thirty  years  after  the  first  edition.  The  MS. 
preserved  in  the  Fort  William  College  Library,  Calcutta,  appears  to 
be  one  of  the  first  issues.  Though  not  so  complete  as  the  last,  it  is  a 
good  MS.  and  preferable  to  the  Delhi  lithographed  edition,  which 
unfortunately  is  so  full  of  typographical  errors,  as  to  be  almost  useless. 
Future  compilers  of  Persian  dictionaries  ought  to  be  veiy  careful 
in  using  the  Delhi  edition,  especially  if  they  extract  examples. 

The  chief  object  of  the  Bahdr  i  'Ajam  is  to  explain  the  IstVmdl  i 
mutaakhkharin.  Most  examples  are  therefore  taken  from  the  poets  after 
the  time  of  Jdmi,  although  quotations  and  phrases  from  the  older 
poets  are  by  no  means  inconsiderable.  The  work  is  so  well  known 
that  it  is  unnecessary  to  say  more  about  it. 

The  name  of  the  author  is       vflJ  ^^mXfO  ;  some  call  him  ^ilj^ 

*  Munshi  is  a  title  given  In  Upper  India  to  HindooB  acquainted  with  Persian 
and  Arabic. 
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OT  isb*    He  was  by  caste  a  Khetri.    His  poetical 

name  v&j^,.  He  lived  at  Delhi.  From  a  note  at  the  end  of  the 
second  volume  of  the  Delhi  edition,  it  appears  that  he  was  nearly 
deprived  by  one  of  his  pupils  of  his  well  merited  fame  as  the  autlior 
of  the  seventh  revised  edition.  T^k  Chand  must  have  died  shortly  after 
1782,  because  he  was  prevented  by  old  age  from  commencing  the 
eighth  revised  edition. 

In  the  preface  the  author  states  that  for  the  first  edition  he  only 
used  the  Tanbihulgh&filin  by  Sirdj  ushshu'ari  (Sirdjuddin,  the 
author  of  the  Sirijullaghdt),  and  a  small  treatise  written  by  Mir 
Muhammad  Afzal,  poetically  styled  Sdbit  CajG.  For  the  following 
editions  Chand  used  the  Muftalah&t  ushshu'ar&,  the  Bis^lah  i 
Mnkhli^i  i  K^hi,  and  another  book  whose  title  and  author  were 
unknown.  The  first  of  these  three  works  Tek  Chand  embodied  almost 
entirely ;  hence  it  is  so  little  known. 

2.  The  Jawdhir  ulhur&f  and  the  Ihtdl  %  Szur&rat  were  written  by 
T^k  Chand  daring  the  compilation  of  the  Bah^r  i  'Ajam. 

The  Jaw&hir  ulhurtif  contains  two  chapters  : 
1.    ^Ji>o  «Jj^  tt^Lu 

The  former  part  is  the  completest  treatise  on  the  interchange  of 
letters.  It  forms  an  excellent  basis  for  the  etymological  part  of  a 
Persian  grammar,  and  is  an  indispensable  Yade  mecum  for  the  compiler, 
as  it  is  of  the  greatest  assistance  to  him  in  the  numerous  spellings  of 
certain  words.  The  second  chapter  treats  of  the  syntax  of  the  Persian 
prepositions  and  particles.  Numerous  examples  are  given.  The 
lithographed  edition  which  appeared  A.  H.  1267  at  Cawnpore,  is 
taken  from  a  unique  MS.  in  the  handwriting  of  the  author.  It  is  on 
the  whole  well  printed. 

3.  The  Ihtdl  i  Szururat  is  the  best,  if  not  the  only,  work  on  the 
^^^rrufdt  i  Fdrs{^  or  the  modifications  which  both  Arabic  and  Persian 
words  have  undergone  in  Persia  during  the  last  ten  centuries.  In 
plan  the  book  coincides  with  our  popular  and  interesting  works  on  the 
fiudy  of  words,  such  as  by  Trench,  Richardson,  <fec.  The  term  cir^jj/* 
comes  nearest  to  our  "  a  poetical  license,"  and  the  object  of  T^k  Chand's 
^>ook  is  to  shew  that  in  good  Persian  poetry,  there  is  no  license,  but 
^t  every  peculiar  expression  is  either  based  upon  sufficient  authority, 
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or  is  wrong.  Hence  the  title  "  Tb\&l  i  Szururat^^  or  the  fmstrating  of 
that  which^a  bad  Persian'  poet  would  call  a  ^JJif^i  although  in 
reality  it  is  ^^^y^  or  want  of  poetical  genius, 

A  lithographed  edition  appeared  at  Delhi  in  A.  H.  1268,  78  pp., 
small  8vo.    It  is  rare. 

4.  The  Nawddir  ul  magddir  is  a  complete  collection  of  the  Ma^dars 
of  the  Persian  language.  The  quotations  are  numerous,  especially 
those  from  the  older  poets.  The  book  is  therefore  most  valuable  for 
the  compiler.  The  lithographed  edition  which  appeared  in  A.  B[. 
1272  at  Delhi,  120  pp  ,  large  8vo.,  is  taken  from  a  MS.  in  T^  Chand's 
handwriting.    The  book  is  very  fairly  got  up. 

The  arrangement  of  the  words  in  T^k  Chand's  lexicographical  works 
is  the  same  as  in  Rashidi  and  Burh^. 

15.    }jJ^)  oUKk^ 

The  title  of  the  work  contains  the  t^rfkh  of  its  commencement  by 
the  author,  A.  H.  1180,  or  A.  D.  1767.  Like  T^  Chand  he 
is  a  Hindoo,  and  was  born  at  Lahore.  His  poetical  name  is  *Ju^l^ 
Wdrastah,  independent ;  his  real  name,  according  to  other  books,  ia 
JLo  ^^j^  Jlx*«.  From  his  preface  it  appears  as  if  Wdrastah  had  lived 
for  a  long  time  in  Trdn,  where  he  thoroughly  studied  the  olj^la?* 
^i^j^Uuo.  His  dictionary  was  completed  in  1782  after  fifteen  years, 
labour,  although  a  MS.  copy  of  at  least  a  part  of  it  came  into  the 
hands  of  the  author  of  the  Bahdr  i  '  Ajam,  who  has  largely  extracted 
from  it.  Thera  are,  however,  several  phrases  which  Tek  Chand  has 
omitted.  Though  Wdrastah's  dictionary  is  much  smaller  than  the 
Bah6r,  because  the  quotations  are  not  so  numerous,  it  has  the  merit  of 
being  entirely  an  original  work. 

There  exists  a  very  handy  copy  of  the  Mu9talah6t,  lithographed  in 
A.  H.  1280  at  Lucknow,  404  pp.,  Royal  8vo.  It  contains  in  the 
margin  an  extract  of  the  B&hix  i  'Ajam,  whose  words  are  given 
without  the  quotations. 

16.    oUlII  vi^lj^ 

The  name  of  the  compiler  is  Maulawi  Muhammad  Ghiasuddin  of 
Rdmpi'ir,  east  of  Delhi.  After  fourteen  years'  labour  he  finished  the 
work  in  A.  H.  1242,  or  A.  D.  1826.    The  dictionary  contains  all 
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necefisary  Arabic,  Persian  and  Turkish  words/'  especially  those 
which  occor  in  snch  Persian  aathors  as  are  read  in  schools.  The 
dictionary  is  therefore  a  very  useful  book ;  it  is  in  fact  "  Tlie  Student's 
DuAwnaryJ^  Hence  also  its  general  use  among  the  natives  of  India. 
Embodied  with  the  dictionary  are  several  small  treatises,  as  on 
JIjI^,  CJ^-ir^>         various  eras  (vide  j^^^),  on  geogra- 

phy (vide  ^♦^l  »^^),  and  also  grammatical  notes  (vide  b,  U  a 
description  of  Hinddstdn,  &c.  The  work  is  accompanied  by  several 
tstronomical  and  geometrical  designs,  and  a  few  maps,  which  shew 
that  the  compiler  was  not  nnacqnainted  with  western  science.  A 
large  number  of  scientific  terms  are  also  explained. 

No  Persian  dictionary  ought  to  be  in  future  compiled  without  the 
words  of  the  practical  Ghids  ;  but  compilers  will  do  well  to  remember 
that  Ghiasnddin  is  not  a  native  of  Persia.  Of  all  Indian  dictionaries 
it  contains  the  largest  amount  of  those  peculiarities  which  belong  to 
the  Istt'mdl  i  Hind,  Hence  for  the  pronunciation  of  words  the 
Ghi&s  is  not  always  the  best  authority.  Even  among  the  meanings 
of  the  words,  Ghi^  enters  occasionally  an  Indian  meaning,  taking  it 
for  Persian.  In  some  cases,  from  a  comparison  of  several  dictionaries, 
his  attention  is  forcibly  drawn  to  the  Indian  nsage  of  words,  as  will 
•ppear  from  the  following  extract : — 

jyfj^  ^UmjU    SS  vSa^I  ^Ji^a>   Jl     ^1  j     ^*)^yJ  {^t^X^ 

y.         c>«^-*  *^  (3*^«^  c/^^  •  tt^»H^y 

J         crH^  J  tt>*H*>  \^^*^.  {s^)^        JO  ^Ax^^y^  •  j( 

"The  word  means  to  smelly  and  belong  to  those  Arabic 

roots  which  the  Persians  have  adopted  and  altered  according  to  the 
geDios  of  their  language,  as  c^>H^,  <&c.,  because  the  word  is 

derived  from  the  Arabic  ^  to  smell.  After  writing  this,  I  found  on 
examination  that  not  uoj^  has  the  sense  of  to  smelly  but  c^ojom 
with  the  nun,  and  that  the  form  with  the  mim  is  wrong.  Thus  in  the 
Sirtj.  But  U^^^t^y  as  an  original  Pci*sian  word,  means  to  be  frightened) 
to  be  perplexed,  to  he  afraid,  as  mentioned  in  the  Farhang  i  Jahangfrf 
and  the  Muayyid." 
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There  exist  two  lithogiaphed  editions  of  the  Ghids,  one  together 
with  the  Chirdgh  i  Hiddyat,  and  another  printed  in  1847,  by  one  Mir 
Hasan,  from  a  MS.  corrected  by  the  compiler. 

27.    oUL'l  ciSUJ 

The  name  of  the  compiler  is  Abdulla{if  ibn  i  'Abdullah  Kabir. 
His  object  was  to  write  a  special  dictionary  for  the  Masnawi  of 
Maulavi  Rum.    Hence  he  says — 
ix^j\i  i>Aar^  ILill  ^ 

He  has  also  written  a  commentary  to  the  Masnawi,  entitled  Lat^if 
ul  Ma'nawiy  of  which  our  Society  possesses  a  very  good  MS.  (No.  846, 
220  leaves,  small  8vo.),  bearing  the  muhr  of  'Abdulwahhdb  Kh4ii 
Bahidur  Nu9ratjang. 

The  compiler  lived  during  the  reign  of  Shdhjahdn ;  but  the  FJ.  is 
the  latest  dictionary  consulted  by  him. 

The  Catalogue  of  our  Persian  MSS.  calls  him  Gujrdti. 

IV. 

I  subjoin  a  few  notes  on  the  Isti^mM  i  Sind,  Those  who  wish  to 
study  this  important  subject,  ought  to  make  themselves  acquainted 
with  the  writings  of  Mirzd  Qa^il,  entitled  (^^Vl  ?/Sr**,  and 
ia.LaAjl ^ ;  and  a  treatise  by  Anwar  *Ali  on  the  spelling  of  Persian 
words,  entitled  Risdlah  i  Imld  i  F&rsi,  These  works  have  been  litho- 
graphed and  are  easily  obtainable. 

The  change  in  spelling,  form,  meaning  and  construction,  which  an 
Arabic  word,  apparently  without  any  reason,  undergoes  in  Persian, 
or  which  an  Arabic  or  a  Peraian  word  undergoes  in  Hindustani,  is 
called  ci;^  taqarraf.  The  ta^arrufat  of  Persian  words  are  included 
in  the  f^ji  JU»i-«l  istVmdl  ifiirs^  the  usage  peculiar  to  the  Persians, 
and  the  ta^arrufdt  of  the  Hindustani  language,  and  of  the  Persian 
written  in  India,  in  the  JUxwi  iatVmdl  i  hind,  A  knowledge 
of  the  latter  is  of  great  importance,  not  only  for  those  who  read 
Persian  books  written  or  printed  in  India,  but  also  for  every 
Hindustani  scholar ;  for  although  the  Isti'mdl  i  Hind  is  looked  upon 
with  suspicion  by  learned  natives,  we  have  to  bear  in  mind  that  its 
peculiarities  are  generally  adopted  and  therefore  correct.  So  at  least 
for  the  Hindustani,  according  to  the  proverb         j  ^* 
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In  its  relation  to  Persian  the  tsti^m&l  i  Hind  will  of  course  in  most 
cases  appear  as  something  faulty  ;  for  the  peculiarities  may  no  longer 
be  a  natural  form  of  development,  or  a  j*U  laJx^  but  the  result  of 
ignorance,  a  |*f>^        Nevertheless  the  Isti'm^  i  Hind  is  visible 

ia  every  Persian  book  written  by  Indians,  from  the  works  of  their 
excellent  liistorians  down  to  a  common  dinner  invitation  (  ^Ulili^  ) 
of  the  daily  life.  Even  the  works  of  a  writer  like  Abulfaszl,  the 
great  Manshf,"  shew  traces  of  it.  Hence  the  truth  of  Mons.  Garcin  de 
Tissy's  remark  that  every  Persian  scholar  ought  to  be  acquainted 
with  Hindustani.  If  this  be  true  for  the  Persian  scholar,  it  is  much 
more  true  for  the  compiler  of  a  Persian  dictionary ;  for  a  good 
dictionary  ought  to  be  based  upon  a  thorough  knowledge  of  the  lan- 
guage in  all  its  forms  of  development,  and  must  be  a  history  of  the 
language  as  well  as  a  vocabulary. 

Bat  if  we  only  understand  by  IstVmdl  i  Sind  the  influence  of  the 
Hindi  and  Hindustani  upon  the  Persian,  we  would  almost  identify 
the  term  with  the  usage  of  the  Persian  writers  since  the  establish- 
ment of  the  Mogul  dynasty."  This  would  be  wrong  ;  for  the  Isti^m^ 
i  Hind  includes  peculiarities  which  once  belonged  to  the  Persian,  as 
spoken  in  Persia,  .but  which  the  modem  frdni,  in  the  course  of  its 
progress,  has  entirely  discarded.  In  early  times  Persian  had  become 
the  court  language  of  Turdn,  and  from  Tdr&n  it  was  carried  to  India 
b?  the  waves  of  the  Tdrdnian  immigrants  and  invaders.  Hence  on 
the  whole  the  Persian  of  India  is  Turanian.  As  Latin  in  the  Middle 
Ages,  so  was  the  Persian  in  Tiir&n,  and  subsequently  in  India, 
the  language  of  the  learned.  The  works  of  the  prc'classical  and 
da«ical  periods  were  studied  and  imitated,  and  peculiarities  have 
thos  been  preserved  which  have  long  since  disappeared  in  the  frdni 
Persian.  The  difference  between  the  pre-classical  and  the  modem 
Persian  is,  of  course,  not  so  great,  as  between  Latin  and  any  of  the 
Bomanic  languages,  because  the  pre-olassical  Persian  had  already 
attained  that  logical  simplicity  to  which  our  modern  European  lan- 
guages happily  tend ;  and  though  representing  the  growth  of  the 
Persian  language  during  nine  centuries,  it  is  scarcely  greater  than  the 
difference  between  the  English  of  Fletcher  and  Beaumont  and  the 
iSaglish  of  our  century.  The  Persian  language  has  been  compared  to 
&  bare  tree,  stripped  of  all  its  leaves.  This  stripping  process,  however, 
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is  going  on  in  every  spoken  language,  and  Bhews  that  the  copious  m^L^- 
beautiful  fomis  of  languages  like  Sanscrit,  Gothic,  Greek,  and  many 
modern  savage  languages,  are  as  many  illogical  incumbrances.  The 
sequences  of  events  and  the  order  of  things  which  the  imitative 
genius  of  the  modern  languages  expresses  by  the  order  of  the 
Avords,  are  expressed  in  the  ancient  languages  by  the  annexation  of 
words  and  particles  rather  than  by  a  logical  order  of  the  words,  as  if 
tlie  speaker  was  afraid  that  the  hearer  could  only  understand  those 
ideas  for  which  there  was  an  audible  equivalent.  Whilst  many  are 
apt  to  look  upon  stripping  off  the  leaves  as  a  matter  of  regret,  I  wonld 
consider  it  as  a  step  towards  delivering  the  human  mind  from  the 
fettei*s  of  form.  Perhaps  I  tread  upon  contestable  ground.  But  a  fact 
remains ;  it  is  this,  that  of  all  nations  whose  languages  are  preserved 
to  us,  the  Persians  are  the  first  Arians  that  pitched  the  tent  of  speech 
on  the  elevated  tableland  of  logical  thought. 

Simplified  then  as  the  Persian  language  is,  further  change  in  termi- 
nations being  impossible,,  the  growth,  as  in  modern  English,  is  only 
visible  in  the  pronunciation,  the  spelling  and  the  meanings  of  words. 
For  the  study  of  this  development  a  comparison  of  the  works  of  the 
older  writers  with  those  of  the  modern,  is  essential ;  and  as  the 
Persian  written  and  studied  in  India  has  hitherto  been  imitating  the 
pre-classical  and  classical  Persian  of  the  early  invaders,  the  importance 
of  the  Isti'm&l  i  Hind  is  easily  recognised. 

The  following  peculiarities  are  said  by  native  writera  to  be  common 
to  the  Persian  of  Turin  and  India. 

a.  Many  words  end  in  the  Tdrdnian  Persian  in  (kdf),  whilst  the 
Trdnian  has  a  ^  (gif) ;  as  a  kind  of  partridge,  in  Tdr.  ; 
%JJi»jo  mishg  musk,  in  Tur.  mushk ;  ijt^l  a  tear,  in  Tiir.  <Ati(  ; 

(.X^;^  a  drop,  in  Tiir.  vil^^.    Similarly,  <X»>J  a  doctor,  *JL*»j  jeal- 
ousy, wXS-iA.,  (fee,  in  Tdr.  with  a  final  k^. 

h.    Also  in  the  beginning  of  certain  words ;  as  iD^i^J^  in  Tur. 
(as  every  Muhammadan  in  India  pronounces) ;  j^J^  coriander 
seed,  in  Tur.^J^L^y. 

This  difference  between  the  TdWinian  iJ  and  the  Trdnian  sJ  becomes 
very  apparent  in  Dictionaries  aiTanged  according  to  the  first  and  last 
letters.    Thus  in  Sururi         stands  in  the  otf      ^\  JLai, 

whilst  in  the  Maddr  in  the  (jj^  oli*  ^  JLai, 
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f.  The  Turanian  has  preserved  a  clear  distinction  between  the  jlj 
ind  b,  when  J^fsr^  (^j  ^  (">  0'    The  modem  Ti-^uian  lias 

onlj  ^j^j^  forms  (i,  u).  The  words  which  have  a  majhul  letter  must 
be  learned  from  the  Dictionaries ;  Indian  Persian  grammai-s  specify 
the  cases,  when  the  ending  (s  is  pronounced  o^;^. 

d.  The  Turanian  has  in  all  cases  preserved  the  ^  e^.  The 
Fiiaian  has  given  it  up  in  some,  especially  after  an  alif.  Thus 
forms  like  (^^jy  ^(^e'f,  *^Tr*,  <fec.,  are  pronounced  in  I'lan 
mMam^  rimdam,  ungdh^  harunchi^  but  in  India  still  mdndam^  rdridamy 

e.  The  Tdr4nian  never  adopted  the  interchange  of  ddl  and 
izdl  (i). 

/.  Oertain  words  are  peculiar  to  the  Turanians.  Examples — <3j 
he  for  the  Tr^nian  jl ;  jy^  son  for  ;  side  for  o^J?  ;  j-A  husband^ 
for  jkym  ;  daion  for  ^^-^  ;  evening  for  ;  for  ;  Ajj^ 
brother-in-law  for ;  or  Kxj  sister-in-law  for  j*>J^  ; 
>>lo  brother  for  j^^l^^ ;  v:r**f»>  cA>^  mother-in-law  for  e^j.iU;^y^ 
father-in-law  for  e);  ;  Jj^^^-^  for  cj)  j^i]^  ;  v^^U  and  to 
search  for  ^^i^*^  ;  er^'i/^  l>  ^  Mro«^  the  arrow  for  ^ji^fixij 
Ijj^ ;  ^^L.J^  for  ;  ^^^U.     rise  for  ^^^JuiU^  ;  (cf. 

jijy  A:U^  ^  yesterday  for  Ji|^»3  ;  v;;*>^jlj-»  to  swell  (water)  for 
wf        5oL|3  ;  Jjy  c>aA        to  pass  away  (day)  for  jjj  ;  c>j^o^ 

to  die;  c^«xxjb  for  e):>>#jji;i ;  e)<>JiA-uL  to  sleep  for  c^^x^lj^  ;  {j^j^  the 
ttme  as  e.  g.,       ^4/^  ^  sacrifice ;  c;«>*^  eHi^^  ^or 

c«^t  ojj^ ;  c>o^^  for  ^^^i ;  1.  the  same  as  ; 

2.  the  same  as  ^  leave  behind^  e.  g.,  \jy^^  I 

Itave  left  the  thing  on  the  shelf y  where  j«ijU  is  a  Turdnian  form  for 
9ojU  ;  or,  «H*Ui  (;*jU.  ^1  /aaye  this  house  (  ) ;  3.  the  same  as 

(jXb  to  divorce;  4.  the  same  as  O0J^!f;  c^^^j       leave  be- 
hind; <fcc. 

Although  several  of  those  words  do  occur  in  Tr&nian  authors,  yet 
we  generally  find  them  used  in  peculiar  places,  as  in  rhyme,  where 
it  was  diffi.cult  to  avoid  them  ;  or  in  order  to  prevent  repetitions,  <fec. 

The  following  peculiarities  appear  to  be  limited  to  the  Persian 
spoken  and  written  in  India. 

a.  Words  have  peculiar  meaning.^.  Examples — »»>^T,  the  same  as 
satisfied  ;  ^^jy^i^  leavings ;  absence  for        ;       misl  a 
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set,  the  same  as  » ;        a  (made  up)  coat ;  ji^^lU.,  the  same  as 

or  w^jc^Lafc  a  sweeper ;         iwir/?/;  often  prononnced  ice  (for 

«noir)  /  oLo|^  vide  Vull.  Diet. ;  Aj^JU^^  a  flattering  title  applied  to 

cooks,  tailors,  <fec.;  cg>f-»  hemp  foi        ;  ^^^^  afternoon  ;  jl^l>  for 

jl».y  ;  despairing  ;  ji^^U.  a  c/we^,  for  (SJJ>j^  >  «^Vj  Kibal 

and  Persia*  ;  ^-oiLx  the  royal  exchequer ;  4a^jU.  and  ij[;3  tark  the  catch  - 

word  at  the  bottom  of  the  page  of  a  manuscript ;  j^y^j  vide  Vull. 

Diet. ;  j4^i  vide  Yull.,  also  board  given  to  a  poor  student  who  is  to 

teach  children  in  return  ;         1.  a  province,  2.  the  same  as 

an  officer  in  charge  of  a  province  ;  A^Uaj,  the  same  asjfo*^L*«;,  an  ofi^cer 

commanding  a  troop  ;  ci'j^T,  vide  Yull. ;  without  reason. 

h.  The  word  ^  is  pronounced  he,  not  ki.  This  seems  to  be  the 
old  form  still  preserved  in  ^1^.  The  Isz&fat  is  pronounced  ^, 
not  f,  and  i  in  cases  of  words  ending  in  «  ;  e.  g.,  ^^'^  khanah  i  man. 
The  word  Til^i\^  is  pronounced  bfidsh^h,  as  «>lj  pAd  in  Hind, 

means  crepitus  ventris.  Similarly  do  the  Pei-sians  use  the  form  y5l 
(a  prick  to  urge  on  an  elephant),  in  order  to  avoid  the  Hind. 
which  sounds,  as  Rashi'di  observes,  like  ^j«^c^t.  Other  Indian  pronun- 
ciations are — vfXb  palk  and  palak  for  pilk  an  eyelid  ;  Jighdn  the 
same  as  4^13  ,  for  fuyhdn  ;  tySiJi  for  ?>^,  already  observed  by  Abul- 
Faszl  in  the  Ain  i  Akbari.  Words  of  the  same  class  as e.  g., 
a  mistake,  js:^  a  satire,         a  revelation,  exertion,  have  lost 

the  jazm  and  are  pronounced  'q/iJ,  hajo  with  the  Jj^^  Jij)  tbo 
accent  being  on  the  penultima,  but  sa'i,  wahi  with  fhe  accent  on  the 
ultima. 

c.    Peculiar  forms  are  cAi^^3>  iJ*M  (the  first  and  last  occur 

in  Abulfaszl),  for^^l<xj|4,  the  ending       being  properly 

restricted  to  nouns  derived  from  verbs ;  4^^/?  for  {j^j^  acidity ; 
^yL^  (derived  from  u^)^  for  ou«jf  humanity;  ,jnJU,  jjH^^  or 
a  groom,  for  ^j^U  ;  a  plural  Ai^l  ajinnah  ghosts ;  A'^*^  a 
pack  of  cards,  for  aajt^  ;  ol^:^  for  ol«^,  vide  Vull. ;  ^^^jd^ 

*  Vallers  has  at  least  half  a  dozen  blunders  in  his  dictionary,  all 
arising  from  his  ignorance  of  the  meaning  of  this  word.  Thus  ander 
(Jy^ly  in  his  Corrigenda  II,  p.  1558,  No.  2,  in  regione  Kashmir  OJjl^ y^JLS^ 
ft  blander  for  OJjIj^  ji"^"*^  Kashmir  and  Persia  ;  also  sab  (J^^AAa^  AAa^ 
I,  p.  546  i  8.  c>J^Ai.j  Jla.  I,  p.  578,  &o;  Now-a-daya  in  ludin,  OJ^H  means 
Ewo^e,  esp.  England, 
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i^j^i  i^^^^  (Abulfaszl),  for  <^4n^>  </^>  ending 

^  not  leading  to  an  adject,  form  in  t ;  ^j<^  and  ^^^^  a  mongrel ; 
Aj^U  yy»«f  for  ;  4j  Hi  for  Hi  ;  ^\     for      .iU^,  a  proper  noun  ; 

4ljij  for  Al3b  ;  4^yi3  for  ^^10 ;  i^l^cU.  a  wardrobe^  for  c^l»^l^  ;  ^^4^ 

a  fine,  for*jU^  ;  ^yll^l       for  ^)/|  jJji;;  JjHl        and  ^Ifl  ^Uj^  for 
and  ;  oljfj   for  olj,> ;  Aijj^  for  > 

ty^O'^  for  iy'^J,  a  shop  ;  for  viHjl?*^  j         ^or       a  certain  dish  ; 

for  ^»-^t  ;  ^^♦J^  ^wre,  for         ;  for       ;  vb**^  for 

vli^;  A«  for  t*;  for  ^>  ;  for 

rf.    In  words  beginning  with  f,  the  Madd  is  often  omitted  ;  as 
pickles,  jX^\  lining,*  i:H^I  sleeve,         canvass,  »jLo|  ready,  bUiJi 
a  royal  order,  j^f  a  distiller,  for  oft^T,  »oUf,  UUiJf ,  jKjf. 

f.  After  a  long  vowel  we  often  find  a  vowel  elided ;  as  t^l^ 
4/Whf  for  the  Trfinian  dfar{n,  iS^J^  maulwi  for  maulawi^  i^^^^  dmddgi 
iordmddagi,  ^i^^j^pdsMdgiiot pdsMdagi^  d^Lx  khal^h  for  khdli^ah^ 
u>d)T  dzhdanf  for  dzhadan, 

f.  Two  Sdkins  are  avoided ;  as  arjamand  for  arjmand. 

g.  The  Persian  letters  v^,  are  used  instead  of  the  Arabic 
J,  ^,  i-> ;  as  in  Ai^,  c^J^I,  for  Aiy^,  ;  y-*!, 
Y^,  lor  w^J  and      ;  Aar^for         ;  *^4j»>  for  A^Luj  ;  for 

A.   The  of  many  Arabic  words  falls  away,  as  s^\y  nawdb 

for  nawwdh  an  (Indian)  Nawdb  ;       pi.  ol;i,  an  atom.t 

i.  The  following  pronunciations  are  very  common,  though  gener- 
ally prohibited  in  the  Dictionaries — e)l>i.  khizdn  autumn,  for  e>[>^ 
khaz&n;^t;i3  <?»V^^r§  for  the  Persian  dardz\ong\  ^Jt^  shambah,  and 
eren  shu7nhah\\  Saturday,  for  shambih  ;  j^puldw,  and  even  jl/^, 
a  well  knovm  dish  of  rice,  meat  and  spices,  ior      paldw.  The  modem 

*  Entered  by  YoUers  as  Persian.    It  is  Indian. 

t  So  in  many  Persian  Dictionaries  written  by  Indians. 

J  There  is  a  cqrions  mistake  in  VuU.  Diet.  I,  p.  378.  finrh&n,  whom  Vollors 
copies,  has  ti^l  jJaX)  ^  ot;^  j  Alapj  ^^^^        ;  but  Vnllers  does 

not  observe  that  4laA)  and  oljS  (the  Indian  printer  of  the  Bnrh^  left  out  the 
TasHdid)  are  synonymons,  reads  of; 3,  for  the  A.  o^3,and  translates  canities 

anieriore  capitis  ! 

S  Vull  alao  has  ddrdz,  although  Bnrhdn  gives  clearly  jUi  namdz, 
U  VnlL  also  has  dAJuM^^  panishaimbah  I,  375.  b.,  and  sihshambah 
n,  p.  351,  whilst  in  other  places  he  has  correctly  Bhamhih. 
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Persian  and  Turkish  liavo  pilaw.  kJ^)^  durwesh,*  for  darwish 
a  beggar ;  wft|j  nimak  salt^  for  namak ;  eri^  nimkfn,  adj.,  Jbr 
namakin ;  gawah  a  witness^  for  guwdh ;  girah  a  knot^ 
for  girih  ;  j}<y^  mazddr  wageSf  for  jj^j^  mnzddr;  o^lf  k^hidz  paper^ 
for  kdgliadz. 

k.  A  great  number  of  Arabic  words  are  universally  wrong  pro- 
nounced in  India;  as  **i5  qiFah  a  forty  for  qal^ah;  o*/eU5 
qaidmat  the  resurrection^  for  qiydmat ;  qat'ah,  for  qit^ah  ; 

'uriis  a  bride^  for  arus  ;        liijr  separation^  for  hajr  ;  js^  'ijz  toeak" 
nessj  for  *<y^  ;  La^j  rij^  hope,  for  ra/d ;        fiz&  «pacc,  for  ; 
razd  contentment,  for  rt^a  ;  jeb  a  pocket,  for  yaift  ;  ghai&s 

for  ghiis  7*«/^  ;  shahdb  for  shihdb^  a  meteor ;  o^iAt  'a9niat  c^a«- 

iiVy,  for  *f      /  mauqa'  for  vuiuqV  ;  mausam  o  season^  for 

tnausim  ;  A^J^  khi'mah  a  for  khaimah  ;  o^Lb^  shujd'at  braver^^ 
for  shajd'at ;  oJU^  himdqat  for  hamdqat,  foWjyjy^  qt^&r  a  fault,  for 
qugur ;  oo^ftg  'aqtibat  for  'ttg'wfca^,  punishment;  hashmat 
pomp,  for  hishmat ;         jinnat  paradise,  ioxjannat, 

I.    Peculiar  spellings  ;  as  (•bk^Ji  for  ^Ui^jl ;         for  Ji^  ;  for 
^jyo.    Proper  nouns  are  often  written  together,  as  ^^Uix-^A^  for 
e^V-^-    Similarly,  J*>j^Uo  for  J«>t->A.Uo  j  ^i^Ui  a1J|  >Uj(  f  for 
^i^Uj  aJJ|  >U  c>I  ;  ^yxliX«U  for  ^JU.u».^  consisting  of;   o^^^f  for 
o^^^c^f  ;  vir^,  Asr*^*^,  ^•^i,  for  vi7^cr^> 

Beverselg,  IaAjU.,  U^^^a^s^Lw,  for  l^^jJZd^.    Also,  for 

^1^^  J  happy  for         khurram,  e;U-a.j  for 

m.  Barbarous  forms ;  as  (Sjf^h^^y  ^^jit  books  for 
Jlx^l  gi^  for  ;  mucharrab  greasy ;  &V 

as  we  say  the  strait  of  Bab  el  Mandeb ;  firisad^  for  .xiu«^ 

;  i-ft^  ^1^//*  for  Jii  qufl,  a  lock  ;  glii  for         ;  ooii^  jUi, 
Hind.  Uajj  jUj,  for  jUj. 

V. 

The  following  terms,  abbreviations,  <fcc.,  are  of  frequent  occunence 
in  native  Persian  Dictionaries  : — 

1.    U^«^lJ««»|  Asadulhukamdy  the  poet  Asadi  of  fus,  Firdausi's 
teacher. 

*  Adopted  by  somo  Indian  Diets,;  as  tbo  Ghias,  on  a  mistaken  etymology.* 
t  Thus  also  in  Poi'siau  MSS, 
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i^y^  LS^yi^  Shewd  i  fust,  Firdansi. 
f^^^^>A3  Fagih-i-Ganjaw{,  Nizdmi  of  Ganjah. 
^[jLj^ij^Khalldq  ul  Ma'dni,  the  "  shaper"  of  meanings,  Kam&l 
of  l9fahdn. 

^xi  or  i:)Jt)j*^\  h^,  Sa'di. 
^\y^i  or  ^j^jJyxUt  JU^,  or  Hdfiz. 
8jjU«)  ^ilS  haldm  i  asdtidzah  (plural  of  mtddz),  ox  ^Y*^^^^ 
or  ^jyt  (S^ the  pre-classical  and  classical  poets. 
In  quoting  a  poet,  the  word  ^^^l;  rdst  is  often  used,  as  vSa-^I;  .^U. 
B&fiz  says, 

2.   The  Mogul  emperors  of  Delhi  are  rarely  mentioned  by  their 
names,  but  by  their  laqahs, 

i^^u^^j^  firdaus  makdrUj  Zahiruddm  B^bar,  1526  to  1530. 
^Uu«f  owXa.  jannat  dstdni,  Na9iruddin  Hum^yun,  1530  to 

1556.    Jannat  Ashydni  is  also  used. 
^Uifj_^t^  *ar«A  dshydn{j  Jaldluddin  Muhammad  Akbar,  1556 
to  1605. 

^yK^ooOA.  jannat  mahdni,  Nuruddi'n  Muhammad  Jah&ngir, 
'  1605  to  1627. 

i^^^'^i^y^j^  firdaus  dshydni^  Shih^b  udd'n  Muhammad  Sh^h- 
jah&n.    Ho  is  also  called        e)]/>  v-aa-L^  ydhib  qir^  i  sdni, 
ike  second  lord  of  conjunction^  Taimur,  his  ancestor,  being 
the  first.  1627  to  1658. 

.xIa.  hhuld  makdn{,  Muhf  uddm  Muhammad  Aurangzdb, 
1658  to  1707.    Native  historians  prefer  the  name  ^Alamg{r. 
Jji^  ixIa.  hhuld  manzil,  Qutbuddin  Muhammad  Mu'azzim 
Shdh  'Alam,  also  called  Bahadur  Shdh,  1707  to  1712. 
Regarding  the  form  of  these  laqahs  I  may  mention,  that  there  are 
(Attract  nouns.    Thus  ^y^T  eAr^  means  an  occupying  of  the  highest 
heaven  as  a  resting  place.    Like  the  abstract  noun  A/olLc  *aUdniah^ 
it  then  becomes  a  title,  "  dwelling  in  heaven."    Similar  terms  are 
J^ftij^  miryam  makdn{,  dwelling  with  the  Virgin  Mary,  the  name 
of  one  of  Akbar's  wives ;  ^j***^'^  ^  nurchashmi  n\y  dear  son  ;  j^klfdi^i 
9 /i/«7*^{iAi' my  revered  teacher;  ^^jar^  majdzuK^  pr.  my  attracted 
one,  my  pupil.    Native  grammarians  call  this  <^  the  ^♦iCLo       yd  i 
muiakallim,  as  if  j^ff      were  the  same  as      i(f  aIu  qiblahgdh  i  man. 
We  may  compare  our  Mylord  and  the  A.  sayyidi.  When  these  words 
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are  followed  by  a  proper  nonn,  they  do  not  take  the  siJUi,  as  ^^Alji 
^♦^c^  qiblahgdhf  Mahammad  Ghaus ;  but  you  may  say  ^j^o^^Aff  aJUi 
qiblahgdhi  i  man.    Similarly  the  word  handagi  does  not  take 

the  Isz&fat;  when  followed  by  the  name  of  a  Wall  or  a  Shaikh,  whilst 
other  titles,  as  o^^-a^.,  c)L«j)U,  &c.,  take  the  Isz^at. 

3.  t-^Afti  Itighat  means,  1.  a  dictionary,  the  same  as  iJtvA^ ;  2.  the 
ioords  of  a  dictionary  are  its  oUi  ;  hence  you  may  say  oUUpJ^'^C  or 
oaUica^  ;  8.  language,  as  ^sjft  *'^>  although  in  this  sense  the 
word  ub)  is  preferred ;  4.  a  particular  form  of  a  word.  You  say 
LL*j|  j\  oa^i^aJ  LLm»|  ustd  is  another  form  for  avestd, 

*a7aw,  a  class  of  words.    You  Bay,  jf^j  is  3'>  ^^O" 

longs  to  the  same  class  as  rudb^r,  i.  e.,  to  the  nouns  ending  in 
hdr. 

^^1,  this  requires  a  proof. 
TSi^  ilim^^ljQ       ^;jb  f^M^j}^  this  meaning  is  supported  by  the 
following  verse. 

i^j^  sS^jS  j^,  c^«H^j  j^,  the  author  of  the  Farhang  says, 
Kashidi  says. 

gU-%»  8amA\  and  ^U3  tasdmu\  verbal  information  regarding  the 
correctness  of  a  word,  obtained  from  the  otjj  cU|  ahl-i-zahdn,  the 
Natives  of  Persia,  or  from  an  ^^^\  ustdd.  The  same  meaning 
has  the  phrase  (i^A*^       <J^I  Jl. 

lahjah  provincial  pronunciation.    You  say 

dukdn  is  the  Indian  pronunciation  of  dukdn. 
dy^  'urf  or  ^Jj^  ta'druf,  usage, 
ci^s^  taf;ihif  an  error  in  spelling, 
cijys^  tahrif  an  error  in  the  meaning  of  a  word. 
JUUi  fa'ta-ammul  or  fa-ajham,  reflect,  be  careful,  pay 

attention.  Lexicographists  often  use  this  phrase  after  expiating 
a  difficult  verse. 

tatahhu^  or  u^*^  tafahhuq  lexicographical  criticism. 

4.  The  following  grammatical  terms  are  noticeable — 
{S^J^       or  i^J^  same  as  t|^t^c5^>  <-?^t^ 

JJ,i3,  the  same  as  d^y^ ;  e.  g.,      f*^^  ^^W^ji,  "  pronounce 
(XX^I  arjmand  with  a  jazm  above  tho  ^,  and  not  arjamand" 
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The  vcord  jazm  is  never  ased  in  Persian  Dictionaries,  sukun  being  the 
Qsoal  word. 

E?eiy  alif  in  the  beginning  of  a  word  is  called  ^y^A ;  hence  in 
ipeUing  0^1,  you  say  iy^A  ^v^,  baszamui-i-hamzah,  not  baszamm  i 
ilif.  And  in  spelling  wLMf^  you  would  say  Sdj       y  j 

The  sign  is  called         Jl^  shahl-i-hamzah.    This  explains 

the  phraseology  of  Bh.  under  f^a.  chihr&f  pinh^  where  he  says  : — 

** The  word  Jf#^,  when  pronounced,  has  an  alif  and  a  yd-i-tahtdni, 
bat  yon  must  not  write  them."  The  sign  of  the  hamzah 
above  the  t  cannot  be  left  out,  as  VuUers  has  done,  p.  605flf.  Similar 
words  are  ^i-^,  iia^ti  of  the  same  colour  as  the/4A:A^A-pigeon,  i^, 
The  spellings  j^^/^j,  ^^iw,  i^j^  are  Indian,  and  not 
conpdered  good.  This  corrects  several  mistakes  in  Vullers'  Lexicon. 
Regarding  the  shakl  i  hamzah  in  words  as  t^?^,  <fec.,  vide  the 

Mlhor's  ProBody  of  the  Persians,  p.  14. 

In  Lucknow  and  Delhi  prints  we  often  find  a  shakl-i-harazah  above 
the  silent  »,  as  j  i*^^!^  ^or  j  iJ«H^!^.  This  pedantry  is  also 
recommended  by  the  grammarian  *  Abdul  wfei'  of  Hdnsah.  Another 
tbsurdity  of  modem  MSS.  and  prints  is  the  spelling  uSXt  for  aXIj, 
thongh  6hi^  approves  of  the  former. 

The  letters  of  the  alphabet  may  be  treated  as  masculines  or 
feminines ;  yon  may  say  At^iLo  (^^,  or  JojAxa  er^.    For  s^jSix>o 
shir  manqutah,  you  may  say  or  la^j^  h4nuqat. 

The  word  kindyah  is  followed  by  the  prep,  jl,  in  imitation  of 
the  Arab.  You  say  : — 

^  The  sorrowful  heart  of  a  poet  is  compared  to  the  plaintive  nat." 

VI. 

Among  the  Dictionaries  printed  in  Europe,  I  shall  only  mention 
Johason's  Dictionary  and  VuUers'  Lexicon  Persico-Latinum  Etymo- 
logicum. 

It  is  difficult  to  make  a  comparison  between  the  two,  as  the  objects 
01  the  compilers  are  different.  In  point  of  usefulness,  Johnson's  work  is 
the  better  of  the  two  ;*  it  is  eminently  "  the  translator's  dictionary."  It 

•  VnHerg  does  not  think  maoh  of  Johnson.  He  classes  him  with  Castelli, 
^^^ninski,  and  Richardflon,  and  says  : — Uomm  enim  operum  accarata  compa- 
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does  not  pretend  to  be  a  critical  dictionary,  which  Vullers  does.  Johnson 
gives  Arabic  words,  in  which  he  is  exceedingly  exact,  as  he  had  good 
sources ;  Vnllers  has  only  a  few.  The  Persian  words  of  both  Dic- 
tionaries contain  a  great  number  of  words  and  meanings  that  never 
existed,  and  many  wrong  spellings,  because  both  used  the  B.  and  the 
Haft  qulzum — works  which  compilers  ought  not  to  use.  But  the 
number  of  mistakes  is  greater  in  Vullers,  because  he  has  used.other 
bad  sources,  as  shall  be  shewn  hereafter.  On  the  other  side  Johnson 
has  given  many  meanings  derived  from  the  study  of  Persian  writers, 
in  which  point  Vullers  is  sadly  deficient.  Again,  for  the  Isti'mal-i- 
Mutaakhkhan'n,  Vullers  is  better,  as  he  has  used,  from  the  middle  of 
the  letter  ^,  the  Bahfir  i  'Ajam. 

For  those  who  use  Vullers'  Lexicon,  the  following  remarks  may  be 
of  use : — 

The  words  marked  in  Vullers 
a  (Castelli). 

C  ea:  pers.  vers,  F.  Test,  (words  taken  by  Castelli 

from  some  version  of  the  Old  Testament). 
C.  es  G.    I  do  not  know  what  this  means. 
F.  (Farhang-i-Shu'uri).* 

M,  ex  F.  (words  which  Meninski  took  from  the 
Farhang-i-Shu'uri). 
and  B,  in  app.  (the  appendix  by  Captain  Roebuck)  are 
nearly  all  doubtful. 

As  examples  of  words  marked  C,  (7.  ex  pers.  vers.  V, 
Test.,  and  G.  ex  G.j  I  shall  mention— I,  a  blunder  for  ; 

;       and         ;  a  blunder  for        ;  cHj^I,  a  blunder  for 

ubf ;  ;  4jb,ib,  a  blunder  for  *3b^b  ;  ^:,jb  ;  4^*>J;b ;  «^b,  a 
mistake  for  a  compound  ending  in  JJjb  ;  ^i^iijjb  ;  Ub  ;  ;  ^Uj 

a  blunder  for        (which  itself  is  doubtful)  ;  ^JtvAiyj  ;  aAx^  j  c>oj;(^  ; 

cr*^  ;  J^'^ji  y  ^^y-  5         5  ;         a  blunder  for        ;  jlyu  ;  or, 

to  take  another  letter  of  the  alphabet, —o^^^i^ ;  ;  sS^  •  sSJ^  - 

AiU  ;  JijU^  ;  &c. 

rationeonm  primariis  foniibns  ipsis  [B.  and  HK.  ?]  facta  edocfcns  snm,  permnltaB 
in  iis  significationes  esse  allatas,  qnae  in  falsa  et  perversa  interpretatione 
exempli  primarii  nituntor  indeqae  utpote  falsas  prorsus  esse  delendas."  De  te 
fabula  na/rratuT. 

*  I  mean  those  words  marked  with  the  letter  F.,  which  Vullers  did  not  find 
in  B.,  Bh.,  HK.,  SHL. 
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The  MS.  of  the  Farhang-i'Shu'uri  which  Vullers  used,  must  have  been 
the  worst  possible  ia  existence.  But  I  do  not  think  that  the  Dictionary 
itself  is  trustworthy.  As  I  have  seen  no  copy  of  this  Turkish  Dictionary, 
I  am  merely  guided  by  quotations  in  Vullers  which  mention  the 
sources  from  which  F.  extracted.  As  F.  used  the  Sharafnamah,  Far- 
hang-i-Jahdngi'ri,  Surdri,  the  Majma'-i-Kh&nf,  his  Dictionary  ought  to 
be  a  model.  But  F.  has  not  made  a  proper  use  of  his  sources,  and  gives 
hundreds  of  words  from  them,  which  are  nowhere  to  be  found  in  the 
namerous  and  most  excellent  MSS.  of  FJ.,  Sur.,  Sh.,  (fee,  in  my  posses- 
sion. Thus  the  references  of  F.  in  Vullers  to  the  Farhang  i  Jah^ngirf 
uader  v^^,  C*^'  wrong ;  my  MSS.  of  the  FJ. 

contain  neither  the  last  three  words,  nor  the  absurd  meaning  of  the 
first.  So  likewise  F.'s  references  to  Surun's  Majma'ulfurs  under 
v^aS^,  ^y^.f  Sururi  contains 

nothing  of  the  absurdities  ascribed  to  him.  F.'s  references  to  the 
Sharafndmah  under  c)*^'*^,  J^jj^,  ^1x^4  >  Majma' -i  lt^hat 

%-Kkdnt  under  i:>y^j^\,  jy^^.t  <3^»  entirely  fictitious  Nor 
did  Burhdn  find  the  above  words  in  hia  MSS.  of  the  FJ.  and  Sur. 

These  are  examples  taken  only  from  words  beginning  with  v 

At  least  one-half  of  the  verses  copied  by  Vullers  from  F.  have 
neither  sense,  nor  metre ;  and  it  is  a  matter  of  surpiise,  how  Vullers 
could  have  entered  them  at  alU   Examples  : — 
l;f^jj|,  locus  munitus.  F.  ;  e,  y.,  in  hoc  versu  ^jImJ  ^IL«| — 
^j^y^  CJ^^     K^j        ^  e^il 
This  is  a  blunder  for  F.  did  not  observe  the  curve  of  the 

letter       stn  after  the  ^.f  Bh.  quotes  ^^-J^^  (metre  hazaj) 

sjj  ^ 

^j^,.  Read  in  Daqiqi's  verse  IjKLjtiJA.  O  Ood  /,  for  ;  and  for 

the  absurd  verse  of  Shams-i-Fakhri  read  (metre  Juizaj) 

"  Thy  enemy  has  fallen  into  a  mire  like  a  lame  ass,  laden  and  loft 
without  help." 

•  For  oij    tt^^*Jy  J^^^y    ^  given  by  Vullers,   Snr.   has  correctly 

t  i^imilarly  Vullers  on  p.  vii.  of  his  preface,  in  the  fifth  note  Aaa.  hibbuhu 
for  ^\mA.  hasbuhu  ! 
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j^,,  Yallers'  verse  from  the  Sh^nliinah  is  given  in  Rashidf  as 
ollows : — 

^S^'  ^Jti      ufcb  ^y^)        ^IL  ^ 

i^fii^,  huHnish.  Vullers  quotes  from  F.  the  following  verse  of  Niz&nu — 

and  says  : — **in  quo  tamen  falso  et  contra  metrum  legitur  ^y^yt 

[biirimsh],  quod  «  conjectura  in  cA^j?  [burrinish]  mutavi,"  But  by  this 

conjecture,  Vullers  makes  the  second  foot  {^j»Afo  maf^iilun  , 

instead  of  {^y^j^  fa'ulun   I*  My  MSS.  read  correctly 

jUj.  In  the  verse  of  Amir  Khusrau  read  cU^j  instead  of  Vullers' 
and  translate  :—  How  may  a  weak  man  get  rid  of  his  frame  of 
clay ;  an  elephant  even  is  helpless  when  he  sticks  in  the  clay."  The 
fourth  meaning  in  Vullers  is  quite  useless,  as  ^i^-fc^^  is  an  adjective, 
and  the  same  as  the         of  the  fifth  meaning. 

jjjUij  3)  perturbatio.  For  Vullers'  verse  from  the  Shfihn&mah 
read : — 

Again,  Vullers'  words  2)  in  Iwc  versu  ejusdem  poetae  are  wrong,  as 
the  verse  quoted  belongs  to  .H**,  but  not  to  ^jj  ^j^^y.\y  F. 

having  changed  the  order  of  the  meanings  given  in  the  FJ.  The  fifth 
meaning  is  very  likely  wrong,  as  the  MSS.  read  the  second  mi9r&' 
(metre  musz&ri') 

U.  Vullers  p.  408,  a.  For  the  verse  of  Shaikh  Auhadi  read  (metre 
khafiO 

where  some  of  my  MSS.  of  the  Jdm  i  Jam  read  jtj/^  y. 
"  He  (the  king)  writes  out  at  once  a  money  order,  when  he  (the 
paymaster)  pays  him  (the  poet)  out  of  the  two  loads  of  money  ordered 
by  the  king,  only  half  a  load." 

The  verse  quoted  for  the  fifth  meaning,  is  given  in  good  MSS.  of 
H^z  as  follows  (metre  Mutaqarib) — 
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"Where  art  thou,  singer,  strike  up  a  tune!  By  His  unity,  strike 
ap  a  tune  I"  Vide  also  Vullers'  Lex.  I.  p.  920  a.,  under  l3jo.  Bat  this 
Terse  belongs  to  Ynllers'  sixth  meaning.  Again,  in  the  fifth  meaning, 
mj  MSS.  give  the  second  mi^r^'  of  Kdtibi's  Eubd'i  as  follows  : — 

For  the  verses  read — 

— ^< — ftj^     i^^y  lthj — *^  J^, 

bat  there  are  a  few  verses  intervening  between  the  two.  The  two 
ctnsatives  \:}i^^Jij»  and  <j«>^^  may  safely  be  entered  in  our 
Dictionaries. 

y.   For  the  first  mi^ri'  of  Hakfm  Sozani's  verse  read  (metre 

"  I  do  not  want  to  eat  the  goznut,  because,  &c.,  where  |/T  is 
M  for  d\ Old  Persian  poets  often  use  \j  after  the  prepositions 

The  words  extracted  by  Vullei*s  from  F. — I  mean  again  those 
which  arenot  at  the  same  time  marked  with  B. — are  very  extraordinaiy. 
Examples: —  *J^f  and  JifyU  *  blander  of  jf«>i^l ;  ^bf  ;  iijJ 

for?;il;  jUf ;  J^f  ;  ;  »M^jT  ;  ^^jjjl ;  U^jT  ;  djjl JJ^jf  ;  cJjT 

forcJjjwf;  Aj^T  for  Aj^jfj;  forv^T;         a  blunder  for 

\^\;  AiUf  J  c^^^T  and(JpJ^T;  J1  dial,  Kharizmiae,  the  same  as 
UlAiLk ;  but  it  is  Ai-abic  for  ^ T  ;  ^c^j^l ;  for 

Anwr^^  ;  iJ^t  dnukj  a  blunder  for  u^T  4buk ;  oljf  a  blander  for  JJjIjf,  the 
H  and  having  been  drawn  together ;  g^Xar*^f  the  nonplus  ultra  of  a 
Persian  Infinitive  ;  and  vs^xif ;  ;  Infinitives  as  c;«H^JlT 
^'•^Ji^f,  v:^«>J}^f,  and  hundreds  more,  for  o^^j^T,  ^y^^l,  &c.  F.'s 
Infinitives,  though  perhaps  correctly  formed,  have  been  invented  by 
grammarians  in  tisu  tironum^  but  they  ought  not  to  be  given  in  a 
Dictionary  ;  just  as  >lJ  t&  vacca  qxus  semper  mulgetur  (Vull.  p.  408), 
^  84  vivum  facit  omne  (Vull.  p.  495),  (fee,  were  invented  in  usu 
obc  dariorum  on  the  C  for  coWj  D  for  dog  principle  I 

An  the  above  examples  are  at  random  taken  from  the  first  sixty-five 
I»ge9,  Persian  scholars  may  estimate  the  number  of  useless  words  and 
hhnders  in  YuUers'  Lexicon. 
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Nor  is  Vullers  happy  in  bis  etymologies.  The  reference  to  pisan^ 
nnder  p.  243,  may  be  learned  ;  bnt  a  date-palm  is  not  a 

plantain-tree.  (3ir^,  p.  249,  does  not  come  from  patricius,  but  from 
patriarch.    Under  JJj^b  hddrah  hastiness,  p.  162,  Vullers  compares 

rah  with  JUj  roA,  mistaking  IJjob  for  a  Persian  word;  but  the  word 
is  Arabic,  and  should  be  pronounced  hddiraJi,  ^j^*^  bakshiy  p.  197,  is 
quoted  as  belonging  to  a  lingua  exotica^  but  it  is  Persian,  and  the  same  as 
Under  {^^y,  clover,  p.  221,  he  says,  deest  in  ceteris  lexicis  ; 
it  is  in  every  Arabic  Dictionary ;  just  as  ^j^y  p.  480,  is  in  every 
Turkish  Vocabulary.  The  Sanscrit  word  under  ^U^,  p.  239,  may 
also  be  very  learned,  but  it  was  useless,  as  the  whole  word  is  one  of 
the  FJ.'s  "blunders* 

Another  defect  of  Vullers'  Lexicon  is  this,  that  in  case  of  words 
having  several  forms,  the  meanings  are  often  given  under  the  unvauaX 
or  doubtful  form.  Thus,  in  the  case  of  Jj-^T  and  dj^f,  where  Vullers 
has  put  the  meaning  to  J^^T,  instead  of  to  cL^T,  for  which  alone  the 
Dictionaries  give  examples.  Examples  of  such  displaced  meanings 
are  frequent. 

The  use  which  Vullers  has  made  of  the  Bahdr  i  *Ajam,  cannot  be 
approved  of.  His  extracts  are  most  desultory.  In  hundreds  of  cases 
he  has  given  the  least  useful  examples,  whilst  the  number  of  words 
which  he  has  altogether  omitted — on  what  principle,  I  do  not  know — 
is  very  large.  We  have  only  to  compare  the  articles  (S^julj  ^^jaJldd^ 

Jlja.,  ^!^,        iU^j^,  u-^J^y  ^W^,  *^  given 

in  Bh.  and  VuU.  Bh.'s  valuable  notes  to  some  of  these  words,  his  fine 
articles  headed         Ai-«*i)^v£*XA.,  JLx,  JU^,  &c.,  are  entirely  loft  out. 

•  It  should  be  Ar.  ^U*J  hassdm,  smiling  j  Ebnsran  (metre  mnjtass) — 

•*  The  world  which  in  the  eyes  of  wise  men  is  a  book  of  laughter,  is  not 
worth  half  a  smile  from  the  ever-laughing  lip  of  the  sweetheart" — where 
the  FJ.  reads  ^LLirJ  histamf  inventing  at  the  same  time  the  meaning  a  coraX, 
Besides  it  would  not  be  Persian  to  say  Idb-i-histdmy  a  coral  lip ;  it  should  at 
least  be  <^j^ULj  <»J,  as  you  say  iJ^jc^Lo^  wJ.  Similar  mistakes  of  FJ., 
adopted  by  B.  and  Vullers,  are  1^1  vXwd,  a  star,  for  A.  \y\  cwtuw,  pi.  of  sy 
nau ;  jV^j'Un,  for  the  Arabic  ^rvja  hdjam,  &c» 
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In  the  verses  and  explanations  quoted  by  Vnllers  from  Bh.  we  find 
the  same  want  of  understanding,  as  in  the  verses  quoted  by  him 
from  F.  Examples  :— 

fy^jumiy  p.  513.   Forjfj  Lfr*  hahd  r6z  read  J I  jU^  hahdr  az. 

p.  617.  YuUers  has  no  idea  of  what  Bh.  means.  Ho 
wads  iiA ^p^y  dar  iari  i  dn,  and  translates  fructibus  recentihus  ;  but 
Bh.  has  yJ\isyj^  dar  tue  in  the  inside  of  which.  Again  by  ij'jix*^ 
sarpdsh,  Bh.  means  a  lid,  so  that  (3^fc  will  be  the  ctip  or  plate,  and 
the  lid  of  it.  Hence  the  nice  verse  of  T6sfr,  which  in  Vullers 
has  neither  sense  nor  metre  (Ramal) — 

—where  the  two  lips  of  the  sweetheart  are  compared  to  a  rose  and  a 
rose  bud,  the  latter  resting  like  a  lid  upon  the  former,  and  the  scent 
of  which  is  used  by  the  zephyrs  as  provisions  for  their  journey  to 
paradise'.    Vnllers  reads  jl  .3  ddr  for  j\  j  6  az. 

pp.  519  and  520,  c)  paedtcare.  For  e^*>y  read  t:)^ 

(^1.  In  the  verse  read        ^J^,  Ush  azin,  for"'  ti^jlcr^  i^^sA  az{n. 

p.  533.    Bead         for         ;  else  the  verse  has  no  metre, 
(^^j^  p.  534.    Bead  ru^unat  silliness,  for  Vullers* 

^'aunat.  This  verse  is  quoted  by  Bh.  as  a  proof  for  the  word 
4^  jangali  i  yakpa,  an  anirjial  of  a  man's  shape,  having  only 

^  leg  ;  U  is  proverbial  for  its  stupidity.  Hence  Vullers  has  left  out 
the  word,  but  given  the  verse. 

p.  535,  3)  coll.  iSJ^  fluvius,  et  dicitur  de  aqua  quam  in 
cakmo  narcissi  servare  solent,  ut  narcissus  diutins  in  statu  recenti 
TCmanere  possit.  This  is  a  sad  blunder.  Bh.  has  jato-i- 
^rgis,  a  grain  for  the  narcissus,  not  ijj^  <^  river.  The  metre  of 
Mukhli^  i  Kohl's  verse  (hazaj)  shews  that  we  have  to  read  jau,  and 
notyu.  The  grain  is  put  into  the  cup  of  the  flower  to  keep  it  from 
shrinking. 

The  reference  in  the  fifth  meaning  to  the  Sharafndmah  is  also 
Thus  throughout  his  whole  Dictionary. 

The  mistakes  in  Vullers  arising  from  his  being  unacquainted  with 
Hindustani,  deserve  a  short  notice.    Examples :  — 

(Sj^\9  P-  ll^j  *•  ?•>  i^^^*    First,  the  madd  of  is  wrong ; 

secondly,  iSj^\  is  a  gold  or  silver  coin  of  the  emperor  Akbar. 
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^J;^!,  p.  134,  English,  an  Englishman.  The  Persians  and  Arabs 
gay  inglis,  the  Hindustanis  ^>J;^I  angrSz.    We  may  compare 

the  modem  a  church,  with  the  Portuguese  igreja,  and  the 

Greek  ekklesia. 

p.  140,  nom,  urhis  cujusdam  B,    It  is  Ovdh^  the  famous 
or  ^^VIT. 

^b,  p.  155,  a  kind  of  wandering  Muhammadan  monk, 
Vullers  might  have  left  out  this  error  of  Richardson's.  Similar 
mistakes  are  wljT,  eAi-^l5f,  p.  29,  for  v-»^  'azah  and  c>ti-J>p  'azabistdn  ; 
iSj^^  hakhtigdri,  p.  194,  for  iSJ^^^  pukhtahMrt  ;  J^^^y^  p.  197, 
forje-  (^^^  hakhahi-i'juzy  a  deputy  paymaster  who  serves  under  the 
^p^^oL'i  hakhshi'i-kul,  or  paymaster-general ;  p.  204,  for 

^XMt>^  badsanj\  as  you  say  Hw^^saw;*,  graceful ;  isjj^ 

badzrgari,  p.  207,  for  iS^jy.  harzgariy  or  (j^if)^  harzahgari ;  l*^, 
p.  239,  an  Indian  spelling  for  ^i-^  hastah  ;  j^tJ^^  hashgir,  p. '246,  for 
j4{X^  peshgir ;  Uldq,  p.  303,  for  y^ldq ;  v/MU  and 

ij^i^^y  P-  323,  for  sJjSj  and  cA^*-^,  &c. 

*^^>  p.  269,  nom.  magnae  urbis  et  olim  metropolis  in  Hindustan. 
This  absurdity  is  supplied  by  F. 

aJ^,  p.  287 ;  the  extract  from  Richardson,  with  the  exception  of 
the  meaning,  a  violin^  is  correct.  The  word  is  Hindee,  but  occurs  very 
often  in  Indian  Historians.  It  is  a  purse  of  money  kept  at  court  for 
paying  alms,  rewards,  &c. 

hulach,  p.  279  ;  this  should  be  g^jJ  pidaj. 

aJ^  p.  384.  This  is  the  Hind.  1/^  po74,  a  word  often  applied  to 
fruits. 

p.  406.    This  is  the  Hind,  term  for  pulex  communis, 
JjAjJ,  p.  465.  3)  nom.  arcis  in  Hindustan,  B.,  nomine  jj^sjj 
zantambdr  Celebris,  F.    This  absurdity  is,  of  course,  supplied  by  F. 
It  should  be  rantanbhur,  as  correctly  given  by  FJ.,  or  Rintam- 

bore. 

toh,  p.  475 ;  VuU.  does  not  understand  the  Hind,         than,  a 
piece  of  cloth  of  a  fixed  number  of  yards,  Germ,  eine  Webe. 

p.  521,  the  same  as  HTOT^)  a  squall. 
^bTc>Lfra^,  p.  543.  Vullers  in  his  extract  from  Bh.  writes  twice 
e;l^arfLA  shdyjahdn,  for  c)^^L«»  Shdhjahdn,  the  famous  emperor  of 
India.    I  am  afraid  Vullers  has  not  understood  Bh/s  phrase 

II        •>i^fo^      jt^.     c^j^  ^ 
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"It  is  from  obstinacy  that  the  Persians  call  this  town  Jahin^ib^d, 
and  not  Shih-jah^&bdd."  The  emperor  Sb&hjah^n  was  often  ridiculed 
by  the  Persians  for  assuming  the  title  8h6h  of  the  world.  Even  the 
then  Sultan  of  Constantinople  (  ^jd  jI^oj^  )  made  once  in  a  letter  a 
satirical  remark  on  the  emperor's  magniloquence,  when  his  clever 
conrt  poet  Kalim  got  him  out  of  the  difficulty  by  composing  an  ode, 
in  which  the  following  verse  occurs  (metre  muszdri') — 

"The  words  «iJ^  (5  +  60  +  4  =  59)  and  c>lt^  (3  +  6  +  1-f 
"  50  =  59)  are  in  point  of  value  the  same  ;  hence  the  emperor  has  a 
clear  right  to  the  title  Shdhjahdn."  For  this  clever  verse  Kalim 
received  from  the  his  weight  in  gold,  and  his  ode  was  sent  to 
Constantinople. 

jf^  chappar^  p.  560 ;  this  word  is  the  Hind.^^x^  chhappar, 

JUa*.  chiidl.  p.  607,  Tliis  is  a  mistake  often  to  be  met  with  in 
Persian  books  printed  in  Europe.  The  correct  form  is  cU^,  with  a 
jjiw.  The  word  is  9pelt  by  Abulfaszl  in  the  A. A.,  p.  27,  1.  4. 
Nor  is  it  a  numxis  cuprinus^  but  an  imaginary  division  of  a  ddniy  one 
silver  Rupee  (of  Akbar)  being  equivalent  to  forty  copper  ddms. 
"Accountants  have  divided  the  d&m  into  25  jetMs,^*  A. A.,  1.  c. 

i^(j.>,  p.  918,  a  coin,  the  8th  of  a  gold  muhur.  Thus  Vullers 
from  Johnson.    It  is  the  eighth  part  of  a  rupee,  not  of  a  gold  muhur. 

oytj>>,  dud  dlud,  p.  923,  3)  ».  «.  nom.  magni  oppidi  in  Hiiidmtan 
F.  »ine  exemplo.  This  absurdity  is  likewise  supplied  by  the  praeclarum 
optu  of  F.  Whoever  heard  of  a  town  Duddlud  in  India  ?  It  a  blunder 
for  obfs^Jjj  DauUUdbdd, 

cU^,  II.  p.  797  ;  a  reference  to  J3^  was  required.  So  likewise, 
p.  920,  under  Jy,  to         ;  and  under  if^P,  p.  479  b.,  1.  24.,  to  IJ^. 

Vullers  is  also  most  unfortunate  with  his  aiiil^l.  As  the  Isz&fat 
of  the  Persians  is  very  badly  treated  in  the  existing  Persian  grammars, 
I  tmst  I  shall  be  excused  for  inserting  here  a  few  notes  on  the  fakk 

%  iKifat  (  iS9  ),  or  the  omission  of  the  Iszdfat,  reserving  some  of 

Vallers'  mistakes  for  foot  notes. 
The  Iszdfat  is  omitted 

a    After  ^r^^,  j^,  <>^^,  sa^^^  V^'^,  f^y        (not  in 

o  o  o  o 

prose),  >U ;  aa— J»>v^^)  j^'       *n  admiral,  iJSX^^ 
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the  keeper  of  the  wardrobe ;  a  passionate  hunter,e;***  ^3^^, 

(3^^ J  (3^^  ;  K:r^^  a  foe  of  science,  tfea^^:;^^  a  foe  of 
decency  ;  the  representative  of  God's  mercy  on  earth  (a 

flattering  epithet  for  kings);  o^^^^j   teali  ni'maty  a  benefactor ; 
a  viceroy  ;  similarly,  fXkic^\3  one  who  acts  for  another ;  ^j^y 

a»dv^«> j^i  a  beautiful  boy,3lj5  j^^,  sJ^ Sh&hjahfin, 
jji^jfU  a  harbour-master  (in  poetry  the  «  in  tX^  would  have  the  nimfat- 

o 

hah)  ;  ^\y^^       an  Indian  sweetheart. 

b.  After  j^,  c^J-o,  Jjl,  u^lo  ;  as— u^J^j;^,  aI^;^,  ^jj^j 
Oy^f^i  *U/**>  j'^^^LTi  space  behind  a  wall, 
''lr*(-ri  <^*y  judgment,  leavings  (Indian  usage) ; 
Aa-boU^;  the  same  as  and  ;  after  Jjl  in  Jjl,  in  the 
beginning  of  the  night,  jx  ^^^^  ^M^^^ji  Jjl  the  fii-st  of  the  worship- 
pers.   The  last  is  poetical  usage — 

^ — A/o    ^^(^jjJu^    Jjl  &^      ^Juo  ct»;^jO  Os^Aimo  A*. 

(Sa'di)  **  What  can  he  the  secret  of  the  Jiyure  of  this  idol  (of  Somnath, 
which  moved  its  hands),  ^Ac  first  worshipper  of  which  1  am? — where 
the  metre  (M utaq^ib)  requires  the  omission  of  the  Isz^fat  after  Jjt.  Also 
ddman  kdh,  the  side  of  a  mountain,  for  ddinan  ikdh* 

c.  In  compounds  often  used  (JU^iwHl )  as, jUl?  a  pomegranate ; 
s£*-»««>jT  water  for  the  ceremonial  ablution ;  sugarcane ;  vy^*?^ 
a  night  attack  ;  i^f*^^  sag-AH  a  seal,  <fec. ;  for ^UJJ,  ^^^^^'^^j^i^y 

(fee.    Thus  also  jjyf  iShrd  (pr.  the  lustre  of  the  face)  honor,  jlj^ii) 
.  rdzhdzdry  the  flourishing  state  of  the  market,   flourishing  circum- 
stances.f    Many  of  these  words  are  even  written  in  one  word. 

•  The  pretty  little  linen  draper,  the  pretty  little  butcher  hoy.  As  our  poets 
speak  of  Jane  of  the  mill,  the  fair  da4ry  iriaid,  &o.,  so  do  modem  Persian  poets 
speak  of  pretty  boys  belonging  to  the  Trade. 

t  Both  words  aro  wrongly  marked  in  VuUers'  Diet,  with  the  Iszafat.  In 
poetry,  of  coui-se,  they  have  the  Nimfatbah. 

Similarly,  II.  p.  759b.,         Icdr  i  giy^y  which  be  translates  rex  ;  but  l^tf, 
or  better  L^j\^,with  the  Iszifat,  meaus  regnum,  the  business  (,(<)  of  a  US'  (not 
or  prince ;  but  U5r^(^.  ivithout  the  Iszifat,  (for  j\£(^^  means  rex.  and  the 
derived  abstr.  n  regnum.  It  is  plain  that  this  abstr.  noun  could  never 

have  been  formed  from  Vullers'  Uf^f^  kir  i  giya  rex, 

Revorsel),  A^-tjb,  p.  163,  must  have  the  Iszdfat,  hdd  i  shwiah,  as  correctly 

given  in  Johnson.  VuUers'  remark  regarding  the  IsdUat,  on  p.  vii.ofhig 
preface,  has  no  sense. 
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The  KasraJt'i'IstVmdL  explains  also  the  omission  of  the  Iszdfat  in 
Mmee;  as,  eri*^       Ghulam  Hasain,  for  Qhulfim-i-Husain. 

d.  After  Wn  son ;  as,  (Sa'dl)  »5ju«  ^£bG|  Atdbak 
Ababakr  bin  Sa'd  1  Zangi. 

This  is  not  absolutely  necessary  in  prose.  The  Persians  use  even 
the  form  with  the  alif,  when  followed  by  the  name  of  the  father. 
Hence  it  would  not  be  wrong  to  say,  Abdbakr 

ibn  i  Sa'd  i  Zangi. 

e.  Under  the  influence  of  an  alif  i  wa^l.  This  is  poetical ;  as 
y  !r»»  J^^^j^^y  Kj^'^  ^»  e>[^^lj  ;  for  beside  you, 
jUjla.j  jfb^  KiT^^  iS^^  price  of  such  a  jewel,  e^l^^t^b  one  who 
reads  (elegies  on  Husain)  sitting  at  the  foot  of  a  banner  (as  used  by 
the  Shi'ahs  daring  the  Muharram.) 

f.  After  a  hidden  «  (^^^^J^c^Ia  ).  This  is  poetical  usage,  and  not 
found  in  modem  poets  ;  as,  {ji^x^^y^^^  ^fjb  vl>^  ****^> 
for  J«>i^  iy^^i  ^J^' 

g.  Before  dj>i\  Gtod  ;  as,  ^  handmkid  (  cr^^  )j  «>>i'cr^ 
sipastzid,  the  praise  of  Qod.    This  is  poetical  usage. 

h.  After  43,  as  tak  hasil,  for  tah  i  basif,  the  dust  below  a 
mat ;  ii^j^jiJ  tah  jur^ah,  the  last  of  the  cap. 

L   After  the  preposition  <jr;    towards,  as,  isj  zidargdh  i  iu 

(Mir  Mu'izz),  towardsithy  throne,  for  ^^J.  The  word  <^3  does 

not  occur  after  Sa'di. 

k.  In  Kz^^y\£  kdfar  ni'mat,  ungrateful ;  aS^vSJiS  adlis  saldsah^  a 
Christian  (Niz). 

L   After        i";  as,  This  occurs 

sometimes  in  poetry  for  man  i  bandah,  1  your  slave.  The  word 

does  not  occur  after  the  time  of  Jdmi. 
UL   After  nouns  ending  in  alif  or  wdw.    Thus,  Uj*^  yiU  haldJcd 
taal'dn  the  accursedHaldku,         Uj^I  Amind  Earaioi*  for  u^^xU^_^4U 
and  4^4^  c^^j^l,  which  would  not  be  wrong. 

VL 

I  conclude  this  paper  with  a  few  notes  taken  at  random  from 
m&rginal  remarks  made  by  me  to  several  Dictionaries  at  the  time  of 
wading.  If  it  be  not  presumptuous  on  my  part,  I  would  point  out  that 

*  The  Alif  at  the  end  of  proper  nouns  Ib  modern  frinf  usage.   Thus  [^[i 
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notes  such  as  the  following  in  form  of  an  index,  ought  to  accomj^iiny 
the  Persian  text  of  every  book  now-a-days  printed  ;  for  the  comptlation 
of  a  reliable  Dictionary,  based  npon  a  knowledge  of  the  Persian  langaAge, 
mnst  necessarily  be  the  work  of  many. 

c^l^bf  cultivated.    Yon  say  ^  Oio^t  he  Imilt  this  town. 

Also,  djl^  c^IoIjT  iJ^jo^.  ^Uj  ^*^\  he  built  this  town  and  called  it 

after  his  name. 

*iibf  dbaftah,  made  of  canvass.  In  Indian  books  mostly  without 
the  Madd,  Indian  Historians  use  the  word  as  a  noun,  the  same 
as  dhdjl^  canvass.  The  forms  oJbf  ^djt  and  ^^Ajf  dbaftah  appear  to 
be  more  in  use  than  viJbf  dhdft  and  *i>bf  dbd/tah, 

6bj6sh  gravy.    Also,  dried  raisins.  kishmish  is  a 

smaller  kind.  munaqqais  the  best  kind  of  dried  raisins.  3^ 

fnaiv^z  is  a  general  term,  dried  raisins, 

^jf  Adam  %  haft-hazdrC  People  say  that  the  number  of 
inhabitants  on  earth  at  the  death  of  Adam,  had  reached  the  number 
of  seven  thousand. 

c^jjjf .  YuUers  and  several  inferior  Indian  Dictionaries  maintain  that 
4zfirdan  is  wrong,  and  ^rdan  correct,  as  the  loord  is  a  contra^Uion 
for  But  lijjf  6zurd  occurs  in  rhyme  with  •J/*^,  ^j^,  and 

is  analogous  to  shumurdan,  shumardan  and  OiX^U^, 

iV^ji^  and  Ui>j^j  and  o:>;U^,  &c. 

c^«>J^t;T  drdmidany  transitive  and  intransitive.    You  say 
c^l*>J  ^  J^,  or,  ^t)*^  tyl*^  b  J^' 
ds,  a  millstone.    You  say  O^^^J»1        to  grind  com. 

VS^t  ds4b,  corporeal  pain,  dard,  both  corporeal  and  mental 
pain. 

c)»>j;liT  and  e^i^jtpf^  to  begin.  The  word  is  constructed  with  the 
accusative,  or  with  *j  r. 

c^iXijUif  dftdbidauy  to  become  red  like  the  sun.  Infinitives  in  (dan  are 
formed  from  Arabic  and  Persian  nouns.  Examples to  require, 
c^*>j^  to  understand,  e^»>Jf^j  to  dance,  i:)*H^jLc  (Niz.)  to  plunder, 
c^jaaIj  to  swallow  down,  c^^H^jJLt  to  rise  (sun),  o^^-ft^^  to  die  (TiirSnian 
usage),  c«>J^  to  go  to  Mecca,  a,>Jjij*>^  to  go  to  Madinah,  c^^^J^  and 
to  visit  the  tombs  of  *Oraar  and  Abdbakr,  Ov>A5^ij  the  same  as 

•  For  ^1  .    The  form  with  the  Alif  occurs  frequently  in  this 

name    Similarly  ()^b  hdyazid^  for  at^  yoxld,  the  famous  saint  of 

Bistam. 


Digitized  by 


1868.] 


oOntribuHoM  to  Fersiani  Leseographf. 


53 


^^^b^  M)^^^  the  same  as  m)^^  c)«H^Lrf        9»xa^  as 

c^J*^  ^tr^,  e)«^j  the  same  as  u^^j,  e>>^;i«>  the  same  as  c^i3>y 

the  same  as  c:^^  A^i^,  ciA^**-*    the  same  as  uiw, 
i^iXa«>o  the  same  as         ^U.  Khnsran  (metre  Hazaj) 

c«^.  You  say  c^^x^ljii  v!>^  J'  to  get  up,  and  3^  to 

lonse  up.  We  might  expect  K:>^'iy.  har-dmadan,  hut  this  is  not 
idiomatic.    Niz^mi, — *\S/^^3  c^t-V^J-  So  also  A  A., 

p.  251, 1.  3. 

The  compound  eH^jl  means  tojight  and  to  maA;e  yJ^A^. 
Vide  A.  A.  p.  205, 1.  9.  The  nouns  dwSzah  and  Jm>^jT  dwiziah 
mean  a  ^A^,  a  hcUtle,  Also,  a  ^^At  between  animals, 

j^l  dy&Sy  or  dyAz^  or  dycfo,  the  name  of  a  slave  of  Mahmtid 
ot  Qhazni.  He  is  proverbial  in  the  East  for  his  faithfulness.  The 
form  dy6z  is  the  usual  form.  There  exists  a  Masnawi  by  Mauldn4 
Zal41i  of  Khwdns^j,  entitled  Mahmud  o  Aydz,  Uuzni  of  lyfah^n 
(metre  Ramal) 

^  JjT  J  «^  Jl  (>fi^ 

"  Whether  it  be  Ay6z  or  Mahmdd,  here  (on  the  path  of  love)  his 
dnty  is  slavish  obedience ;  love  ties  with  the  same  string  the  foot  of 
the  slave  and  the  freeman." 

trt^I  d^n,  manner,  method  ;  as,  is^\  e^^l  the  manner  of  governing 
idopted  by  Akbar.    Also,  one's  duties,  official  work  ;  as,  J\j^j^  ^\ 
ctj^ y.  jl  c^T  (^'Ji;  there  be  no  kotwdl,  he  (the 

collector)  will  perforuT  his  duties.  The  plural  means  orders^ 
laws,  the  same  as        ;  as,  i/^H^l  dMd  i  muqaddas,  the 

orders  of  the  king.  Hence  the  din  (singular)  i  Akbari  is  divided 
into  several  dins, 

itii^df.    This  word  is  constr.  with  and  4^.  You 

Bay  viJ^i^  oLa3|  J^^^  he  ^possessed  piety. 

*Q  atkah,  or  A^l  atgah,  a  foster  father.  The  latter  form  of  this 
Cbagat4i  word  is  given  in  the  Calcutta  Chagat^  Dictionaiy.  As 
kokali  and  iJJ^j^  kokultdsh,  a  foster  brother,  it  often  occurs  as 
a  title.  Thus  viA^^I  atgak  khdn,  the  name  of  Shamsuddfn  Muham- 
mad, whose  son,  Kh4n  i  A'zam  Mirz4  Kokuh,  was  Akbar's  foster 
brother. 

ahkdmiy  adj.    In  Indian  writers  the  same  as  nujumi^ 
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referring  to  Astronomy.  Thus  e)U*^|  the  same  as  c^Uar^^^U 
tdrtkh  i  munajjimdnj  the  era  of  the  astrologers. 

arshadj  superlative  of  ^H^jy  often  used  by  Indian  writers  as  an 
epithet  for  a  son. 

artak.  The  form  u^jl  urtak  also  occurs  in  MS8.  A  quilted 
horse-cloth.  The  word  which  is  often  used  by  Indian  writers,  is 
explained  in  the  AA.,  p,  142,  1.  19,  as  a  dyt>'\^^  a  piece  of 

chintz  stuffed  with  cotton. 

artak  i  kajim,  or  according  to  the  Chagatdi  form, 
f  artak'i'kejam,  the  quilt  upon  which  the  coat  of  mail  of  the 
elephant  is  placed.    AA.,  p.  124,  1.  3. 

y*<»|  asp.  The  form  v-**i»|  asb  is  the  Iranian  form.  It  occurs  in 
the  Bostdn  in  rhyme  with  ^-fc-J"  kasb,  whilst  no  Persian  poet 
would  rhyme  kasb  with  asp.  The  frdnian  Sururi  quotes  also  several 
verses,  where  it  is  rhymed  with  .w^oT,  which  itself  stands  in  the 
iS)^  C5^  cLfti,  not  ^j^jli. 

The  Indian  MadSr  gives  distinctly  i^j^is^,  Mirzd  Ibi-dhfm  in  his 
grammar  has  everywhere  a^b, 

aslar,  a  mule,  Hind.  >*^,  which  word  is  also  used  by  Indian 
writers.  Fir'aun  was  the  first  that  bred  mules.  The  belief  in  the 
East  is  that  the  mule  is  not  sterile,  but  dies  in  foaling.  Hence  a 
mule  is  compared  to  a  man  who  is  liberal  beyond  his  means.  Khusraa 
(metre  Muszdri') 

"  If  the  liberality  of  a  liberal  man  is  unnatural,  it  is  his  death,  just 
as  the  female  mule  dies  when  she  brings  forth  a  foal."*  Observe  also 
that  the  metre  requires  the  omission  of  the  Tashdid  in  the  word  kurah. 
In  accordance  with  this  idea,  farmers  are  said  to  place  a  aaL^  over 
the  vulva  of  the  mule,  in  order  to  prevent  gestation,  a  practice  to 
which  Khdqini  several  times  alludes.  Thus  in  the  Tuhfat  ul  'Ii-dqain, 
in  speaking  of  the  sun,  through  whose  agency  all  metals  and  precious 
stones  are  called  into  existence,  he  says  (metre  Hazaj) 

"  Through  thee  (0  sun),  the  vulva. of  the  mule  is  closed  with  a  lock 
*  This  corrects  the  reading  in  Vollers'  Dictionary,  II.  p.  826. 
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(or  ring)  of  gold  ;  and  througli  thee  the  neck  of  the  ass  has  an  orna- 
ment of  rabies. 

cfjUif  u/iddan.  The  spelling  e^^I^jt  is  an  ancient  plena  scriptio, 
wbich  in  u^t^UuM^t  has  become  the  nsnal  form,  although  c^t^Uu*].  is 
pronounced.  The  older  Indian  Dictionaries,  as  the  Sh.,  Mu.,  Ma. 
mention  the  pronunciation  aft&dan  as  having  then  prevailed  in  India. 
Yon  say  ^\  ^j^j  ^^yi^      it  costs  a  rupee  ;  31  ^ 

ojl^  cr^  he  takes  care  that  the  land  does  not  fall  off  in  cultivation  ; 
l^l^l  c^i^  land  no  longer  cultivated;  (^H^  i^^^l^l  the  state  of 
bemg  waste  land ;  AjU)       j\j  the  secret  becomes  public ; 

^1  t5ir*f  J  »5t«^       cAj;  from  childhood  he  made 

verees  and  lived  in  'Iriq,  A.  A.  p.  251. 

aghydr^  plural  of  The  word  occurs  used  as  singular,  a 

rival    Hay&ti  of  Gil^  (metre  Ramal) 

^^^1       ^  \j  i^^^Ci  cUf  f^j^  j\ 

"Inconstant  lovers    are  hostile  to  each  other  on  account  of  the 
bconstancy  of  their  love ;  in  true  love  no  one  has  a  rival."  Vide 
hulhavxu.    Similarly,        a^ddy  pi.  of  ^aduww,  occurs  used  as  a 
tingular.    'Ulnar  i  khayy&m  (Rubd'i) 

c-^jj  iS  \j  jOu5         (V>^       J  3^  is^  *^  ^♦i-^'ii  eJ[>'^ 

"  I  drink  wine,  and  opponents  from  the  right  and  left  cry  out  to  me, 
*  Don't  drink  wine ;  it  is  the  foe  of  faith/  Since  I  have  learned  that 
wine  is  the  foe  of  faith,  I  must  drink  the  red  blood  of  the  foe ;  for 
this  is  lawful.''  In  the  third  miyrd'  we  have  to  pronounce  ^aduww^ 
and  in  the  fourth  ^add. 

(jM>i(  aqdas.    In  Indian  writers  the  same  as  royal.  So  also 
muqaddM  and  qadsi.  dzdt-i-qudst,  the  royal  person. 

ilzAnij  c,  u:ij^jii)d\d,  to  make  a  thing  Idzimpx  compulsory ;  hence 
to  force,  to  overcome,  to  defeat  in  play.    So  also,  ^ j^jl*  mulzim- 
i'koiS  shudan  =        v-JU.    'Urfi  (metre  Ramal) 
JJ^  v£— f  jiy |»xU.    ^iU  ^jXo 

When  by  way  of  play  I  defeat  the  literary  writers  (who  hold  the  doc- 
trine of  the  jauhar-i'/ard,  i,  e,,  the  atomic  theory,  which  the  hukamd 
do  not),  the  jauhar  i-fard  (here  =  the  mouth  of  the  sweetheart)  smiles, 
tnd  proves  the  divisibility,  (because  the  lips  in  smiling  divide)." 
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dlmds^  a  diamond.    The  idea  is  prevalent  in  the  East  that 
diamond  dast  is  a  deadly  poison.    Faiszi,  (metre  Ramal) 

Bo  not  ask  to  know  the  ingredients  of  the  antidote  against  love  ; 
they  mix  diamond  dust  into  a  deadly  poison.*' 

u^^^  ^1  umm  ighilaUj  in  Persian  generally  e>lL|«>o  mughilan^  the  babdl 
tree,  a  kind  of  acacia.  The  pronunciation  mughaildnj  given  by  Burhdn, 
is  unsupported  ;  the  word  occurs  in  rhyme  with  fildn  elephants* 
The  ashes  of  mughil^  wood  are  largely  used  in  the  East  for  refining 
gold  and  silver,  whilst  the  thorns  of  the  tree  have  become  proverbial ; 
hence  Jig,,  the  dangerous  obstacles  on  the  road  of  love,  ^airafi  of 
Sdwah  (metre  Hazaj-i-s&lim) 

"  The  road  towards  the  ka'bah  (of  love)  is  forbidden ;  else  I  would 
gladly  direct  thither  my  feet,  not  caring  for  the  wounds  which  the  sole 
of  my  foot  would  get  from  the  acacia  thorns  of  the  road" — in  allusion  to 
the  law  which  prohibits  Muhammadans  from  sleeping  with  their  feet 
stretched  in  the  direction  of  Mecca,  which  would  be  disrespectful. 
Jud&i  of  Tabriz  (metre  Munsarih) 

jt  ^^U«^jlak  ^;LJU    ^^j^     jl  (2;({^  OwMijl  ^Lu  f^ym^ 

"  The  beauty  of  the  sweethearts  is  a  ka'bah ;  love  the  desert 
(through  which  the  wanderer  has  to  pass)  ;  the  obstinacy  of  the 
wretches  (the  v-J^;>  the  watcher),  the  acacia  thorns  of  the  road." 

^y^l  imkdni^  adj.,  human,  referring  to  man.  God  is  v^b 
necessary ;  man  is  ^^j^ft^^d^  mumkin  ulvmjud,  possible  ;  idols  are 
jj^jJl^iv*  impossible.    Hence  ^^^1(^1^*^^  human  efforts. 

4:^jOJ|  andariuy  pr.  in  this,  within  this.  This  word  is,  however,  often 
used  as  a  preposition,  within  =  Observe  that  in  this  case  it 

cannot  take  the  oiUci,  jnst  as ^l*J  bin&ha/r^  or  i^^,  nazar  bar^n,  on 
account  of.    Pay&mi  (metre  Mujtass) 

I  am  living  in  a  world  where  my  Yusuf  would  be  better  in  the 
pit  than  in  the  b6zdr," — where  Ydsuf  =  life,  the  pit  =  non-existence, 
the  hizkr  =  existence. 

i^^lj  anfust  o  djdqi,  referring  to  the  spiritual  (anfusi) 

and  to  the  visible  world  (4f%i).  Hence  mard-i-afusi  o  ^dqt,  a  man 
who   looks  upon  life  as  something   agreeable,    but  who  at  the 


Digitized  by 


1868.]  Contrihutians  to  Fet'sian  Lewicograph/.       ,  57 

lame  time  striveR  to  grasp  the  idea  of  Godhead.  Such  a  man  is 
both  jjftW  ta*alluqi,  attached  to  this  world,  and  iS^J^^  tajarrud{ 
(or  wdrastah)  independent  of  it.    A.A.  p.  49,  1.  17. 

^jb  angushtari  b<k(.  The  players  sit  in  a  circle  and  pass  on 

a  ring.  The  person  standing  in  the  middle  has  to  find  the  ring. 
If  he  says  to  one       pooh,  empty,  whilst  that  person  has  the  ring,  lie 

1^  hurdah,  defeated,  and  must  continue  searching  for  the  ring. 
Vide  Vullcrs'  II.,  p.  802,  s.  ^  kachah.  Tashbihi  of  Kdshdn  (metre 
Hazaj) 

5-^       5>e  ii^'  ""^^  cA^  ^  c>U^vs>f  J  cHI  "^CtjS 

"Both  worlds  are  empty  and  have  nothing  concealed  in  their  hands  ; 
/have  the  ring  (of  true  love)  ;  every  thing  else  is  empty.'* 

(Jjl  eL  Indian  writers  nse  this  word  in  the  phrase  jJo^  Jj\  c>^^^ 
the  rebels  ftecame  again  obedient.  MSS.  have  often  (Jilj  wdilf  pres. 
part,  of  Jfj  wa-L 

if^\  hnan.  The  fathah  of  the  mfm  is  the  same  as  the  fathah  in 
ta/ar,  Udt&m,  <fec.,  for  kdjir,  Hdiiniy  whilst  the  first  syllable  is  a 
common  Imaluh.    Hence  the  word  is  a  corruption  of  umin, 

4;^U  bdkhtan^  1,  to  play ;  2,  to  lose  a  game,  opp.  burdan 
to  win  a  game.    Shikebi  of  lyfahdn  (Rubd'i) 
c*-ojULU  ^  4>av  c>I  v^^Lr*  Ji»'^^^,sS 

"  The  world  is  a  nard  play,  the  winning  of  which  is  a  loss  j  skilful 
nard  playing  consists   in  being  satisfied   with  a  low  throw.  The 
world  resembles  the  two  dice  of  the  nard  play — ^you  take  them  into 
your  hands  to  throw  them  down  again."    Paydmi  (metre  Ramal) 
u;*^^  ttity^  ctj^  iti*^  v;ri^  ^  jtt^ 

Fate  cheats  in  play  and  takes  back  what  it  lost ;  one  cannot  play 
with  a  companion  that  practises  such  tricks." 

Observe  that  in  the  first  example,  the  word  ^fiso  naqsh  means  tliQ 
dcU  on  the  dice.  The  dice  used  in  India  are  rarely  cubical,  but  long, 
became  the  four  long  sides  only  are  used. 

bdrgir,  the  same  as  asp,  and  ^«'*</^»  *  horse. 

2.  A   slave,    Hind.  chelah,    Muy.    Bh.  3. 

harf-i'bdrg{r,  an  expletive  particle.  Tdsir  (metre  Muszdri*) — 
^hj^^^^j  j^^'  — "  I^^^®      expletive  particle,  ploonubtio 
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and  merely  repeated."  Compare       ^iC,  which  has  the  same  meaning. 

jljb  hdzdr.  This  word  is  often  used  in  the  sense  of  a  noisy  place* 
Hay&ti  of  Gfldn  (metre  Ramal) 

^yb)  jJj  aj  wJ  jljl^  ^  ^1  s£^\  f^j^ 

^*  This  is  love's  lane,  but  not  a  bazar ;  hush,  you  must  not  talk  here." 

v£*3bjb  hdzydft^  stoppages,  a  fine.  Synonyms  are,  c^ljlj  tatodn,  ^ley^ 
junndnah^  ^ji^y^  sarshikan,  ghardmat^  j^^t(;a«za*,and  *z^\jLj\jf 

hdzkhwdst.  The  last  word  is  a  general  term  and  may  also  mean  a  de- 
mand for  rendering  a  satisfactory  account  ;  c^l^J^J  jjo  rdz-i-hdzkhtodstf 
the  day  of  reckoning;  II Ij  J^j^  v£*-¥»l^jb  hdzkhwdst-i-sarkdr  i 
wdld  that  which  is  due  to  the  state  ;  hence  taxes,  *^b^,  OfjU 
signify  a  fine;  you  say  ^^j^',  ^k)^.  and  g^j  mean 

stoppages,  deductions  from  salaries,  <fec.    You  say  \:)LJL$  ^Ato 
Ctym  »£*ib;b    three   mouths'   wages  of  the  grooms  are   deducted ; 

yjK\  j\  ^lUaLo  iLdA.  ^•ar^  the  fifth  part  of  the  monthly 
allowance  of  the  Amir  is  stopped;  «ijUj  oiljjb  ^Ja\(  JjlJjb  JULp 
the  collector  makes  a  deduction  according  to  the  difference  in  weight 
(of  coins  brought  by  the  peasants).  The  meaning  ^l*.  vi^Ljj^ 
VuUers  (from  Richardson)  is  doubtful.  Sharshikan  is  generally  used 
in  the  sense  of  military  stoppages  to  which  a  whole  squadron  is 
condemned.    For  example,  A. A.  p.  283, 1.  13  : — 

'*  If  a  trooper  be  found  to  be  without  his  horse,  he  (the  faujdar) 
gives  him  a  new  one,  charging  the  price  to  his  squad  in  e(]^ual  propor- 
tions." 

jUjI^  hurdngdr,  ihQ  right  wing,  J^' 5^0?  the  centre,  jUS^  chtk" 
rangdr  the  left  wing  of  an  army.  These  are  the  usual  spellings. 
Other  forms  are  burdng^r,  burung&r,  as  in  the  Chagatdi 

vocabulaiy  published  at  Calcutta,  and  br&ngdr  (as  in  Zenker's 

vocabulary).    For  we  also  find  j^jy^^jurangdr,  with  ajiV?*. 

VuUers'  form  juivdngdr,  with  a  wdw,  is  not  in  my  dictionaries. 

Another  Turkish  word  often  used  by  Indian  writers,  is  ^j^y^chnrlchM 
an  avantguard ;  a  foraging  party.  As  the  article  in  Vullers,  p.  569, 
has  no  sense,  I  transcribe  part  of  the  article  in  the  Mu9t.  and  Bh. 

The  word  diarlhchi  occurs  in  the  book  entitled  'Alam-&r&,  by 
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Sikandar  B^g,  in  the  Bense  of  fauj  %  hardwaly  an  avantguard.  Asr 
(metre  Hazaj) 

"  If  on  the  day  of  battle  thy  voice  is  the  avantguard,  the  opponent 
is  easflj  defeated  by  the  Muslims.*'  From  some  commentary  I  have 
copied  the  following  passage — 

Hence  a  foraging  'party.  As  Vullers  did  no^  understand  Bh.,  he 
might  have  left  out  his  etymology.  The  word  is  connected  with  the 
T.        chirik  and  ^^4/*-  chirik^  vide  Vullers,  I.  p.  572. 

The  T.  huldky  a  troop,  is  likewise  of  frequent  occurrence ;  only 
the  pi.  is  not  hulokdn,  as  in  Vullers,  but  buldkdt, 

(S^j^y.  hurd  0  hdi,  or  is^ir'.  o  pdi,  or  ^yjts^  hdi  o  hurd. 

This  word,  which  is  often  used  by  Indian  Historians,  means  letting 
on  fighting  rams  or  other  animals.  The  margins  of  MSS.  generally 
explain  it  by  the  Hind.  o^va^U,  which  has  the  same  meaning.  I  do 
not  know  the  meaning  of  is^.  hdi.  At  the  courts  of  the  Mogul  emperors 
betting  on  animals  was  carried  on  to  a  great  extent.  Akbar  had  to 
pass  several  limiting  laws. 

harhaman.    In  the  poetry  of  Hindustan  and  the  later  poets 
of  Persia,  the  Brahmin  is  enamoured  of  the       9anam,  in  the  same 
way  as  the  nightingale  of  the  rose  ;  the  atom        and  the  chamelion 
of  the  sun ;  the  Ai^^li,  or  the        of  the       sarw ;  and  the 
moth  of  the  candle.    The  following  verse  is  sufistic  (metre  Ramal)— 

"  In  reality  there  is  no  difference  between  the  lover  and  the  object 
loTed — ^idle  thinkers  speak  of  the  idol  as  distinct  from  the  Brahmin." 
The  verse  requires  the  pronunciation  harhaman^  not  brahman  or 
harahman, 

(S^,  hughdiy  a  kind  of  camel  of  high  cost.  So  Shaksp,  It  would 
be  more  correct  to  say  dromedary.  The  Bactrian  camel  with  two  humps 
OjVjo  dokuhdm)  is  called  in  T.^,  jyy,,  or,  jj^,  hughur.  The  latter 
Word  is  used  by  Indian  historians,  but  is  often  confounded  in  the  MSS. 
with  the  Ar&h.y^,  baHr,  Zenker's  Turkish  vocabulary  gives  the  plena 
Kriptio^^,  but  he  translates  a  dromedary ^  instead  of  a  BactHan 
caml 
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^ulhawaa.  It  is  wrong  to  derive  thig  word  from  the  P. 
prefix  Jb  hul  much,  as  some  Indian  grammarians  and  lexicographers 
have  done,  whose  opinion  Vullers  adopts.  It  is  another  spelling  for 
u">*^W'  This  is  also  confirmed  by  the  fact  that  but  bulhawas  ocenrs, 
and  not  hulhos,  whilst  hds  is  a  Persian  ta^arraf  of  the  Arab,  hatoas. 
Again,  the  few  real  Persian  compounds  with  bul  are  all  ancient. 

The  persoml  of  Persian  love  poetry  consists  of  the  (3^U,  the  ij^^*^, 
the  qdgid,  the  raqtb  (or  v^^i^o  or  madda'i)  who  watches 
over  the  ma^shiiq,  and  lastly,  otUsiders,  Among  the  latter  are  those 
who  are  zdfiid  abstemious,  indifferent  to  love,  and  those  who  are 
u^y^^yi  hulhawnSy  who  possess  no  fj^y  but  {^j^  hawas,  *Ishq  is 
^^J^\''\J^.  haltuzzawdl  constant ;  hawas  is  transient,  Ki\^\  ^^jm  mtC 
uzzawdlf  though  passionate. 

ij**^,  huh  more.  This  word  is  followed  by  jf ;  j'j  j'crirf  more 
than  a  hundred  times.  But  j\  may  be  left  out,  when  stands  after 
the  numeral ;  as  cA^^^J  ^  moie  than  a  hundred  times.  A  hundred 
times  tnore  would  be        jb  ^x-^  jad  bdr  i  di'gar. 

p6i.    In  pre-classical  Persian  we  never  find  is^y  iSVy  C£^> 
Imperatives  as  <^^>        without  the  {s-    During  the  classi- 

cal period  the  iS  ^  often  thrown  away.  In  modern  Persian  the 
forms  without  the  is  usual  forms.  Bence  the  modem  adjective 

c..L^b  pd-hisdb  subject  to  rendering  an  account^  in  the  Indian  phrase 
c^^wL-A^U  \j  Similarly,  taxes  are  the  c^aJLL*  g>jb  p&ranj  i 

saltanat.  In  compounds,  when  is  not  followed  by  a  genitive,  the 
•hortened  form  i^pai  is  often  preferred ;  ^  i^j^  not  every 
one  cares  for  it ;  J^i^        straight  at  a  thing,  to  understand 

the  essence  of  a  thing;  o^^^i^        to  strive  to  reach  the 

goal ;  but  e>,>^l  €^j^*  iJJ^j^  C5IJ,  the  same,   ^^^b  occurs  also 
adverbially^  under,  the  same  as  c^jb       or  vi^j^  dar  taht;  e  y., 
^        j|*^xiflflf*       the  collector  writes  the  name  of 
every  Tah^ildar  below  the  name  of  the  village. 

ff^ht.  What  VuDers  has  copied  from  Richardson  is 
wrong.  The  word  means  ^  fleshy  and  is  the  name  of  a  regulation  of 
the  emperor  Akbar  by  which  he  wished  to  determine  the  fatness,  or 
otherwise,  of  an  animal  in  proportion  to  the  quantity  of  food  given,  vide 
A.A.  p.  163.  jb  is  Hind. 
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parchah,  for  This  form  I  have  only  seen  in  Indian 

writers.    The  author  of  the  Mir-4t  ul  'alam  uses  it  frequently. 

pardah  means  1.  a  screen ;  2.  the  place  behind  a  screen ; 
hence  ^^fXmj}i^^    a  woman  of   good  family ;  behind  the 

Bcreen  ;  3.  the  thin  membranes  in  limes,  pomegranates,  <&c.,  vide 
A.A.  p.  80,  1.  6.  As  80  does  also  tdjJ  take  the  meaning  of 
the  hinges  court  ;  hence,  in  Indian  writers,  (^\y\^i;i  the  adorning  of  the 
€<mrl^  doing  something  for  the  pomp  of  the  court,  is^^^i;i  pardah 
(Wt  a  tearing  of  the  screen,  the  exposure  of  a  secret;  A. A.  p.  198, 1.  20. 

parridan  and  paridan.  To  fly.  Also,  to  evaporate  (scents). 
Similarly  Jy^  &«U^  Jl  ^|  its  smell  remains  long  in  the  clothes. 
Scents,  colours  are  dirpd^  lasting,  fast. 

jl^cJ*j  pusht  Jchdrj  a  hand  made  of  ivory  and  fixed  to  a 
stick.  This  iustrument,  which  is  very  common  in  India,  is  used  for 
ectatching  (oojjU.)  one's  back.  A  larger  kind  of  this  instrument 
is  naed  as  a  war  club,  in  which  case  the  whole,  or  only  the 
bud,  is  made  of  iron;  vide  A  A.  p.  122, 1.  1.  The  shape  of  the 
hand  is  either  fist-like,  or  half  extended  with  the  fingers  bent^ 
c-^Ul  is,  of  course,  a  back  with  khdrg  or  scratches,  hence  a 
hedgehog.  Observe  that  in  the  Indo- Germanic  languages  the  last 
oompcment  of  a  compound  expresses  its  genus,  and  the  first  its 
pMtiimlar  properties. 

Other  compounds  of  pusht  are  s^^3cJwj  pusht  tang,  i,  e.,  something 
tight  for  the  back  ;  hence,  abroad  girth  for  fixing  the  saddle,  A. A. 
p.  143, 1.  3.  The  word  is  given  in  VuUers,  on  p.  364,  but  his  spelling 
^^^^^  puehtank  is  wrong,  ^^^vs*^  puehtgarmi,  support,  assis- 
tance.   Sarmadf  of  l9fah&n  (metre  Mnjtass) 

"  What  have  I  done  to  myself  in  the  heat  of  transgression  (c^U^, 
«8        g^to,  ijj^'^^j         ^0'^^)  y  with  the  help  of  God's 

iu€rcy,  what  crimes  have  I  committed  ! 
(jJb  paUe,  the  coarse  stuff  used  for  making  moneybags.    The  adj.  - 
palaH  means  like  palds  ;  but  the  adj.  eH^^  palfisfn,  made  of 
yoUs^  as  v:ri^^        .  The  same  distinction  holds  for        and  cH^I ; 
Kg'^^  and  cri*^!^)  <fec. 
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«;^r^  pinjdrah  lattice  work,  framework,  used  for  hedging  in 
flower  beds,  or  as  supports  for  creepers  (  «)U>  baydrah*).  Pieces  of 
wood  or  bamboo  are  stuck  into  the  ground,  at  proper  intervals, 
and  cross-pieces  are  tied  to  them.  The  shape  of  the  interstices  may 
be  varied  by  differently  arranging  the  sticks.  In  the  kind  called 
iSj^^  yayhH,  each  interstice  is  a  rhombus,  the  sticks  being  placed 
obliquely,  but  parallel,  into  the  ground ;  and  so  also  the  cross-sticks, 
which  incline,  however,  to  the  other  side.  In  ^^^s^^L^  shatranji^  the 
pieces  stand  at  right-angles  to  each  other.  More  costly  are  the  kinds 
Ci^  girdy  where  the  interstices  present  the  appearance  of  a  square  with 
a  circle  inscribed  in  it ;  j^^Ji>^  shash-sar  hexagonal,  duwdzdah^ 
sar  twelve-sided.  The  ja'/ari  and  shatranji  may  be  ^j^jj^  ghatr 
wa^liy  not  tied,  where  the  sticks  are  not  tied  to  each  other  with 
strings ;  the  other  kinds  are  ^^^^  wa^U^  as  strings  are  required. 

In  Vullers'  article  p.  517,  the  third  meaning  is  the  same 

as  the  fifth  ;  Shakspeare's  etymology  from         is  wrong. 

pecMtij  1»  twisting ;  2.  twisted.    The  passive  meaning  seems 
to  be  the  usual  meaning.    Sanjar  of  K&sh&n  (metre  Rajaz) 

"  (I  come  from  the  monastery)  with  the  cord  tied  round  the  waist, 
and  the  gong  under  my  arm.**  Vide  another  example  in  Vull.  I.  p.  697, 
I.  1.    Similarly  UvIamm  shin68d\aiomxig^  andpa««.,  known,  as  Al^UJ*  ^ 
but  the  passive  meaning  is  rare;  vide  A. A.  p.  284,  1.  7; 
pidzirdy  acc^ting^  and  accepted, 

*^  -r*v  P^^  *  pambah  a  scarecrow.  Vullers*  meaning  is  unsup- 
ported. 

djU-o  paimdnah.    The  paimdnah  is  larger  than  the 

tMn^  Inf.  n.  of  e^Jt  ;  vide  Lane*s  Ar.  Diet.  p.  9.  c,  a  leading 
on,  the  same  as  iSlx^  pairawi.  Indian  Historians  use  this  word  as  an 
ism  i  fa*il,  ^♦^ci'lr^ii  »  leader,  pi.  oLuG  tdbindt  leaders,  officers ;  vide 
A.A.  p.  191,  1."  17 ;  p.  193, 1.  1.  ^^btH^l3  tdbin  bdshi  a  superior 
commanding  officer,  p.  196, 1.  20.  Thus  also  often  in  the  Padish^- 
n&mah. 

•  VuUera  has  s.  JJjLu  a  reference  to  SjyJ  hotah  ;  but  hotah  is  not  a  creeper  j 
it  is  a  plant  capable  of  standing  without  support. 
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^fi  UMkh.  Native  lexicographists  derive  this  word  from 
muarrakh,  which  is  supposed  to  be  corruption  of  the  Pers.  Jjy^L* 
mdhrh,  or  j^jjf^^  mdh  o  riiz,  an  era,  calendar ;  Germ.  Zeitrechnung. 
Others  derive  it  from  the  Arab.  irdkh,  the  wild  cow  (gdw  i  wahshQ, 
an  animal  proverbial  in  the  East  for  its  stupidity.  They  then  explain 
tdrtkh  as  meaning  the  removal  of  stupidity,  hence  rendering  certain^ 
fixing  anything. 

The  custom  of  fixing  the  tirikh  of  an  event  by  a  word,  or  sentence, 
or  a  mi^rA',  or  a  whole  verse,  is  said  to  date  from  the  sixth  or  seventh 
century  of  the  Hijrah.  Before  this,  meaningless  words  were  used 
composed  of  the  hurvf  i  ahjad,  Tlius  in  the  case  of  Abd  Sin^,  the 
Ni^&b  U95iby&n  (vide  above,  p.  7,  No.  65)  has  the  following  verses — 
31  AX)|  jar^  i^^a:^ 

o^t^  KiH^  0/  ^  J6  13/  J#«Lx  ^  Ji^  UoA  j3 
"Abfi  'All  Si'nd  was  bom  in  5^^^,"  A.  H.  373,  finished  his  studies  in 
UA,  or  391,  and  died  in  or  427.  Such  tfirikhs  are  no  longer  used. 
The  modem  tdrlkhs  are  either  (3^Ja>c  muflaq,  or  ta'miyah.  The 
former  kind  extends  over  a  whole  mi9ra'  or  verse,  as  j\  ^^l^ 
ij^^  (tJ^  ^i^^*     The  latter  kind  may  be  kharijt,  in  excess, 

when  something  is  to  be  subtracted,  or  ^^^to  ddkhiU^  when  something 
is  to  be  added.    For  example — (metre  Mujtass) 

in  which  the  words  oy  give  A.  H.  1015;  but  as  the  maldih 

inUract  one  alif,  we  get  A.  H.  1014.    The  phrase  sJJ\^  or 

iO^*^  Axw ^  kJJ\^  is  explained  by  the  authors  of  the  Mii^t.  and  Bh.  as 
referring  to  a  custom  of  lovers,  dervishes,  mourners^  <fec.,  to  cut  the 
skia  of  the  chest,  the  wound  having  the  shape  of  an  alif. 

ndm  i  tdrtkhi,  an  additional  name  which  parents  give  their 
children,  in  order  to  remind  them  of  the  year  in  which  they  were 
horn — a  very  necessary  thing  in  the  East,  where  few  people  know 
their  correct  age.  Thus,  if  a  Muhaminadau  be  bom  A.  H.  1255,  he 
may  assume  the  name  of  j^Sojo  Mazhar  'AU^  in  addition  to  his  own 
name,  as  the  value  of  the  letters  when  added  will  be  found  to 
be  1255. 

^  tahar,  an  axe,  a  hatchet ;  also  a  war  axe.  If  the  war  axe  has  the 
shape  of  a  pointed  wedge,  like  the  bill  of  a  bird,  it  is  called  Jy^\j 
^ghndlj  pr.  a  crow-beak.    If  the  z^ghnol  has  joined  to  it  a  common 
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axe,  the  weapon  is  called  J^lj^  tabar  zdghndl.  If  the  axe  has  an 
anvil-like  piece  of  iron  attached,  it  is  called  oU^y^  tdbar-takhrndq^  from 
the  T.  jUip  a  hammer.  Under  Jj^lJ  in  Vullers,  XL,  p.  106,  a., 
read  et  securis  bellicae,  for  et  sagiUae  belUcaey  the  Delhi  edition  of 
Bh.  having  wrong  J^^;^  ^  Ur  i  sartSZy  instead  of  tabar  i  sar-tez, 

Jjy^  tahwily  to  hand  over,  to  give  in  charge  ;  hence  IdhwUddr 
a  cash  keeper.  Akbar  had  for  his  household  a  JLTjIixIj^'*  tahtvilddr  % 
Jcally  who  gave  advances  to  the  various  ^^;t«xb^^  iahwilddr  i  jm. 
The  latter  furnished  workmen,  the  people  of  the  Harem,  &c.,  with 
money  for  which  they  took  receipts.  The  tahwiJddr  i  hull  stood  under 
the  cU'  (^^iJ^  khizdnchi  i  kull  the  Treasurer  General.  tah%oil{ 
deposited,  handed  over  (money) ;  hence  a  deposit,  {j^^iy^  Ui*  fU  i 
tahwtU,  a  new  elephant  waiting  to  be  handed  over  to  the  officer  in 
charge  of  a  AaU.  halqahy  (elephants  which  have  the  same  value).  The 
word  Jiy^  pi.  <Jj>^,  or  o^lj^ar*,  means  also  a  deposit ;  a  "  transfer'* 
of  money. 

VII. 

ADDITIONS  AND  CORRECTIONS. 
Page  5. 

In  the  name  of  the  fourteenth  dictionary  read  {^^^r^  husain,  for 
^^Uu.a  hmaim. 

In  33.,  several  MSS.  read  iSj'^  >  instead  of  . 

Page  6. 

The  author  of  the  forty-fii*st  dictionary  is  often  mentioned  in  Indian 
historians.    He  was,  according  to  Baddoni,  Q4zi  of  Delhi. 

In  the  title  of  the  fifty-third  dictionary  translate : — "  The  Dictionary 
of  Muhammad  ibni  Hinddshih  Munshi  who  wrote  to  the  prairie  (  f*^) 
of  (the  Arair)  Ghifis  uddi'n  Rashid."  It  would  be  against  the  idiom 
to  translate : — **  Who  wrote  under  the  nan^e  ol  Qh.**  This  would  be 
expressed  by  iS'^j  (i^*^!  wUa«^ .    Observe  the  final  (s  in 

^<>XM^ .  The  word  wUxi.  in  Persian,  is  followed  by  an  abstract  mmn; 
you  say  wUia.  he  got  the  title  of  Khan;  iJJ^  %Jks^  |yuiJ| 

szJiS  j\yj^  he  was  honored  by  the  title  of  Malik  ushshu  ari.  But 
this  is  not  the  case  with  the  participle  «^*Jsli^  mukhafab,  which  is 
followed  by  *J  and  the  title  itself ;  you  say  o-*  c)ti^  ^^l^  ho  got 
the  title  of  Khdn;  ^  uSIUj  wJsUt*^  <fcc.  The  word  ^  expresses 
often  our  alias ;  you  say  cAi.  i^^i^      vyUjcAa.  Khdnzam^n,  alias 
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'All  Qali  Khin.  Native  Persian  scholars  in  reading  these  words,  draw 
the  word  to  the  preceding  name,  without  the  vi^U«| ;  as,  Kh&n- 
2am&nn6m  'aliqolikh&n.  But  if  the  title  be  a  word  which  cannot  take 
the  form  of  the  ma9dar,  khitdb  is  constructed  as  mukhafab ;  e,  g,, 
AljoJitX^  v^lks^  ^  instead  of  ^^^jjJiomap,  which  would 

be  impossible.    Thus  also  with  the  word  ;   you  say,  Arzu 

takballu5,  Sir^juddln  Khdn,  eHa^^  J>3;t  •    We  should 

invert  the  order,  according  to  our  idiom,  and  say,  SlrdjuddCn  Khdn^ 
poelicaUy  styled  Arzii ;  or,  in  the  above  example,  *AU  QuU  Khan, 
alias  Khin  zaradn.  But  when  the  Persians  put  the  takhallu9  after  the 
real  name,  they  use  the  oJUo| ;  as  'Uraar  i  Khayy&m,  *Umar, 

poetically  styled  Khayydm. 

The  author  of  the  ffly-eighth  dictionary,  Shamsuddm,  poetically 
styled  FakhH,  belongs  to  lyfah^n. 

After  the  sixtieth  dictionary  add 

U^j^\  jyALo  Ad.,  FJ.,  Sur.    This  is  Firdausi's 

iutdd.  The  author  of  the  second  dictionary  is  the  nephew  of  this 
Man^ur.  It  is  remarkable  that  FJ.  quotes  this  ancient  dictionary  aa 
his  authority  for  the  forms  sJ^j\  and     ,  with  a  «1» . 

Page  9. 

Line  5  from  below,  read  printed,  for  lithographed.    This  edition  of 
the  Eashf,  when  obtainable,  sells  from  fifteen  to  twenty  rupees. 

Page  11. 

Line  5 ;  in  the  second  mijrfi*,  read  for  i^y,  hrtd. 

Page  12. 

The  author  of  the  Farhang  i  Jah&ngfr,  Mir  Jam&luddin  Husain, 
played  a  more  important  part  during  the  reign  of  Jah^ngfr.  Accord- 
ing to  the  Akbamdmah  of  Abul  Faszl,  he  entered  Akbar*s  service 
daring  the  twenty-fifth  year  of  his  reign,  or  about  1581.  When  Abul-  ^ 
Faszl  wrote  the  Afn,  the  Mir  was  a  Hazfiri,  or  commander  of  one 
thousand,  not  a  nuhQad{,  as  the  reading  of  the  first  note  on  p.  226  of 
my  Ain  appears  to  be  more  correct  than  the  reading  of  the  text. 

The  excellent  work,  entitled       j>  ^  madsir  ulumard^*  contains 
the  following  biographical  notice — 

•  Vide  Morley'e  Catalogue,  p.  104.  The  MS.  No.  77  of  our  Society,  to  judge 
from  the  oorrectionsy  looks  like  an  autograph.  Besides  it  is  almost  free  from 
mittakes.  It  contains  574  leaves.  The  other  MS.  of  our  library,  No.  131,  id 
orach  inferior. 

9 


Digitized  by 


66  Contributions  to  Persian  Lexicography,  [No.  1, 

 «*AiJ  ^\  cs»l^^  e^^^t  y  *i>^^'        e^«^'  JU^ 

jiU^juo  #.>-*»^A*  ^^ii-A  t5J^^t^r^l  ^1  ^^y^  ^•-wCof 
^^oJ|  o^U^  a — Lis        ^j;j^Ux)  ^Kljl  i->y  ^1  »Li 

it)!3l  erf  •  *^^J>jT  c^^J*;.^  ^  ^  *^'«iv-?;>^J  rir^' 

iS)}y^'  iSj^^  4y^3       ^        •      ^  cs";!?^  ^-4^ 

ajUjjU  Ai^jS  ^^isu  jx^'\        ^♦as^!  JU j,i  cty^  '.^^  v-^^ 

31  cr^o  J'  i^^Uj  ^1  G  A>  ^ACSoj  •  j^^j  j/b 

^   ^  •^♦^  i3-r^  *^       (^y^.^  liJj^  ^ 

JUa.  ^3jtri^  OJI  jl^crijO  •i^l  SO^I        1^*1  (3^^ 

fJ,jS  iS  4^  Aj|^b^  ^1  •  *^'j-=--»,> 

Ojb  ^•^w^b  AT  ^        jK\  ^^j^  wJli  • 

vi^y;;*^  ^:,|3»  ^  •^ytr*  ^i''^  I  »^«>^  • 

•  oib  ^yoGjoJb  dJ^txfi  jwA^  i^lki?  |^»>3b  JL. ^  #  ^3^^^ 
^0;3*ii!y^  aIm,^  C^llb  c5:;l(/-»  j^^^^  ^  ^t^J^J^?^ 

f^\A^j^j  y  t^^sJjjS  (^l^^ib^J  ^  ^yo  Sjaxi  cA^j         b  JU^ 

«UrV  •  ooiijoi  ^31  ^jJ  }i^jy\  0^3        ^ti  J  vlc^>^ 

«,xxf^^— L5:^;3(  •  •H^'j*^  ^jf^  i^^J  L'^^ 

*  The   following  words  are  verballj  taken  from  the  Iqbalnamah,  ed. 
Bibl.  Ind.,  p.  87. 
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J  ^lAif  j^xfl^  #  *^ji3'  *^  •i)^ J  er* 

J*> C^i/  v-j^-^A)  ^♦^a^l  Owk^  ^j^UUr^la^  jjj 

"  Mir  Jam^duddin  Anju,  of  Anjii,  belongs  to  the  Sayyids  of  Shirdz, 
wbo  trace  their  descent  to  Qasim  arrasi  ibn  i  Hasan  ibn  i  Ibrahim  i 
Tab4tib4  i  Husaini.    Mir  Sh^h  Mahmud  and  Mir  Sh^h  Abti  Turdb, 
two  later  members  of  this  renowned  family,  were  appointed  during  the 
reign  of  Sh^  Talimfisp  i  C^&i&wi^  at  the  request  of  the  Chief  Justice  of 
Persia,  Mir  Shamsuddin  i  Asadullah  of  Shiister,  the  first  as  Shaikh- 
nlisUm  of  Persia,  and  the  second  as  Q4zi-lquzdt.    Mir  Jam^luddin  is 
one  of  their  consins.    He  went  to  the  Dekhan,  the  Kings  of  which 
had  frequently  intermarried  with  the  Anjds.*    Afterwards  he  entered 
Akbar's  service,  and,  in  the  thirtieth  year,  was  appointed  a  commander 
of  six  hundred.  In  the  fortieth  year  of  Akbar's  reign,  he  was  promoted 
to  the  rank  of  a  Hazdri.  It  is  said  that  in  the  end  of  Akbar's  reign  he 
^as  a  commander  of  three  thousand.f    When  in  the  forty -fifth  year  of 
the  emperor's  reign,  the  fort  of  Asir  had  been  conquered,  *Adil  Sh^lh,king 
oi  Bij&piir,  wished  to  enter  into  a  matrimonial  alliance  with  Akbar, 
and  offered  his  daughter  to  Prince  Ddnyfil.    To  settle  matters,  Akbar 
despatched  the  Mir  to  the  Dekhan,  who,  in  A.  H.  1013,  after  making, 
near  Pattan,  the  necessary  preparations  for  the  marriage  feast,  handed 
over  the  bride  to  Prince  D^ny4l.    After  this  he  repaired  to  Agra,t  in 
order  to  lay  the  tribute  and  the  presents  before  the  emperor,  the  best 
of  all  which  up  to  that  time  had  come  from  the  Dekhan." 

"  As  the  Mir  had  always  been  a  particular  friend  of  Prince  Salfm 
(Jabdngir),  he  was  promoted  after  the  prince's  accession  to  the  post 
of  a  Chahdr  Hazdri,  and  obtained  the  privilege  of  the  naqqSrah  and 
the  flag.§  When  Prince  Khusrau  (SaUm's  son)  rebelled,  the  Mir  re- 
ceived the  order,  to  effect  an  understanding  by  offering  Khusrau 

•  So  also  Firishtah. 

t  If  this  is  correct,  it  mnat  have  been  after  Abalfazl's  death, 
i  Acoompaniod  by  the  historian  Firishtah. 

§  To  sonnd  the  naqqarah,  and  to  have  a  flag  carried  before  oneself,  was  a 
distinction  only  given  to  groat  amfrs.  The  aurang,  chatr,  siiban  and  kankabah 
«krc  reserved  to  kings.    Vide  AA.  p.  45. 
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the  kingdom,  which  Mirz4  Muhammad  Hakim  (Akbars  brother  who 
had  held  K^ibul)  had  governed.  The  Prince  unfortunately  did  not 
agree.  When  he  was  subsequently  made  prisoner,  and  brought  before 
the  emperor,  Hasan  Big  of  Badakhsh^n,  Khusrau's  principal  agent, 
impudently  said  to  Jah^ngir,  that  it  was  not  he  alone  who  had  favoured 
Rhusrau,  but  that  all  the  amfrs  present  were  implicated  ;  Mir  J amSl- 
uddin,  the  emperor's  ambassador,  had  only  the  day  before  asked  him 
(Hasan  Beg),  to  promise  him  an  appointment  as  Panjhaz^ri.  The 
Mir  got  pale  and  confused,  when  the  Khkn  i  A'zam*  fearlessly  advised 
the  emperor,  not  to  listen  to  such  absurdities  ;  Hasan  Beg  knew  very 
well,  that  he  would  have  to  suffer  death,  and  tried  therefore  to  involve 
others ;  he  himself  (the  Khdn  i  A'zam)  was  the  chief  conspirator,  and 
ready  as  suoh  to  undergo  any  punishment.'* 

"  This  satisfied  the  emperor ;  he  consoled  the  Mir,  and  appointed 
him  afterwards  Governor  of  Bahfir.  In  the  eleventh  year  of  Jahdngir*s 
reign  (A.  D.  1616),  he  received  the  title  of  'Aszaduddaulah.f  On 
this  occasion  the  Mir  presented  to  the  emperor  a  dagger,  inlaid  with 
precious  stones,  the  making  of  which  he  had  himself  superintended, 
whilst  at  Bydpiir.  At  the  top  of  the  handle  he  had  a  yellow  ydq6t 
fixed,  perfectly  pure,  of  the  shape  of  half  an  egg,  and  had  it  surrounded 
by  y^qiits,  as  approved  of  by  Europeans,  and  old  and  clear  emeralds,  so 
as  to  make  it  more  conspicuous.  The  value  was  estimated  at  fifty 
thousand  rupees." 

"  After  this  he  lived  for  some  time  at  Baraitch,  where  he  held  lands 
granted  to  him  by  the  emperor.  He  repaired  once  more  to  the  capital, 
where  he  died  of  a  natural  death.*' 

"  The  Mir  was  a  man  distinguished  for  his  talents.  The  Dictionary, 
entitled  Farhang  i  JahdngiH,  which  is  everywhere  highly  valued,  and 
referred  to  as  the  best  authority,  was  compiled  by  him.  The  author 
has  indeed  shewn  a  most  admirable  carefulness  in  his  critical  investiga- 
tions, and  the  correctness  of  the  vowels.'* 

"  Of  his  two  sons,  the  elder,  Mir  Ami'nuddm  had  been  with  his  father 
in  the  Dekhan,  and  was  married  to  a  daughter  of  *Abdurrahfm,  Akbar's 
Commander-in-Chief;  he  was  promoted  to  a  higher  post,  when,  at  an 
early  age,  ho  died ;  the  younger,  Mi'r  Husdmuddin  Murtasza  Kh&i, 
has  been  mentioned  before.** 
•  Vide  AA.  p.  223,  No.  21. 

t  Vide  Tooiuki  Jahangfri,  ed.  by  Sayyid  Ahmad,  Allygnrh,  186i,  p.  176. 
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The  TSizuki  JahdngM  gives  the  following  additional  particular  * 
jJJD  J  e^UU  io^Jf  «oJi  Jks^  ^  ^  ^^yx, 

jt^JI  ^  J  o^b  A^i/^  jl      dAjjj  zlo ^  AS 

jUc-'l  'ir^j  i^ji  v£A^l5|  «xAb         jl  ^j^tr*  J 

"Mfr  'Aszadaddaulah  having  now  (A.  D.  1621)  become  very  old,  and 
bent  from  old  age,  he  is  no  longer  fit  for  employment  in  the  household, 
the  army,  or  the  administration  of  a  j^ir.  I  excuse  him  therefore  of 
all  further  trouble,  and  give  hereby  the  order,  to  pay  him  out  of  my 
treasQiy  the  monthly  sum  of  four  thousand  rupees  cash,  payable  at 
Agra,  Lahore,  or  any  other  place,  where  he  likes  to  reside,  so  that  ho 
may  be  happy  and  comfortable,  always  praying  for  the  welfare  of  my 
kingdom." 

The  highest  rank  which  the  Mir  attained,  was  a  brevet  Panj-hazdrf 
i^j]y^  ^i)}  w^*-^      actual  command  (and  salary)  of  a  Sihhazdr 
0  pAn^adi.f 

Towards  the  end  of  his  life,  he  seems  to  have  revised  his  dictionary. 
As  late  as  1628,  he  presented  a  copy  of  it  at  the  eighteenth 
anniversary  of  Jahangir's  accession.  The  writer  of  the  latter  part  of 
the  Tuzuk  says : — 

jl  fj  ol— *^  ALLU  (^^j^  ^  jlw  jjaff^l 

I  A-ib  ^        Oijo  zJ.iS  ^  f^j^  ^  jjj^^J  Uji  ^^IJLp  jliuil 

The  word^^«^l  I  have  heard  generally  pronounced  Anju,  I  think 
Inju  is  the  correct  pronunciation,  as  appears  to  be  the  same  as 
and  >?^1  ,  a  word  thoroughly  investigated  by  Quatremere, 
Histoire  des  Mongols,  p.  130.  From  a  remark  in  the  Wa594f,  it 
appears  that  a  part  oi  Shirdz  was  called  inju.  This  seems  to  bo 
the  meaning  of  the  word  injuyah^  in  the  first  line  of  the  extract 

from  the  Ma^ir  ulumard. 

•  Sayyid  Ahmad's  edition,  p.  327,  med.  Major  Price's  translation  of  the 
Tazok  i  Jah&ngiri  mentions  Mir  Jamalnddfn  on  several  places ;  but  the 
'imperfect  MS.  used  by  him,  renders  his  translation  useless.  Major  Price's 
MS.,  to  judge  from  the  translation,  resembles  the  bad  MS.  of  our  Society, 

Ko.  1339  ( ^jfjM^y  ol*i|j  ). 

t  Sayyid  Ahmad's  T.  i.  J.,  p.  156, 1.  3. 

t  Sayyid  Ahmad'e  T.  i.  J.,  p.  359, 1. 7. 
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As  it  is  then  settled  that  IVIir  Jamdluddfn  is  a  Shi'rdzi',*  we  can 
understand,  why  he  has  given  so  many  words  belonging  to  the  dialect 
of  Shirfiz,  a  few  of  which  may  be  found  in  the  B.  and  Vullers. 

Page  22. 

Line  21.  For  LjJ  read  cf^J ;  and  l.*2  from  below,  read  'Ahd  ul 
Ohafibr^  for  ^ Abdul  Ghafdr. 

Page  24. 

Line  7  from  below,  read  fibdi,  ybr  ^b^i. 

According  to  Tadzkirah  by  Sarkhush  (last  chapter),  'Abdurrashid 
discovered  that  the  following  verse  of  the  Qordn  (Sur.  iv.  62) — 

contains  the  tdrikh  of  Aurangzeb's  accession. 

To  page  27. 

Sirdjuddin  in  the  preface  to  the  iisj^  gives  a  list  of  some  of 
the  books  written  by  him. — 

I.  ^yULJJ  ^blx^ 

3.  c5*y  "^'^"^  ^ 

5.  j-i^  ^  otoi^^t         j-i^  ^i/^ 

9.  J  ^^^^^O'^  J^^h^  cSr>^ 

II.  ^♦^j' J  djUi  o;AP 

12.  j!>a  ^V-;^  ^•^♦^  J>  e)'^'^ 

13.  «>*'o^Lr^  vL^j'^or^r^i^ 

14.  c>Jj^  J^e^  j!>J^ 

I 

#  Mirz^  Nausha  calls  bim  ^jj^  . 
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15.  J    y J  cf^T 

To  this  long  list,  we  have  to  add  the  works  mentioned  on  pp.  25  to 
27;  the  majma*  unnafAis,  a  tadzkirah  of  Persian  poets, 

alphabetically  arranged  according  to  the  takhallu^  ;*  and  the  JsUJl^ol^ 
nawddir  i  alfdz^  a  dictionary  of  those  Hindi  words  whose  equivalents 
are  rarely  met  with  in  Arabic  and  Persian. 

Page  30. 

Line  21,  read  fifteen  years'  labour,  yar  fifteen  years,  labour. 

Page  32. 

Line  4.  Read  17,  for  27. 

Page  39. 

Line  15.  I  do  not 'know,  whether  Jannatdstdni,  or  Jannatdahydni^ 
or  both,  be  correct.  In  some  historical  books  both  terms  are  used pro- 
miscue^  in  many  nshydm,  in  others  dstdni.  In  the  MS.  of  the  Madsir- 
ulnmard,  mentioned  in  the  note  of  p.  65,  dshyaii^haB  every  where  been 
carefully  coirected  to  dstdni.  Even  in  Akbar's  laqab,  1  have  found 
dttdni,  for  dshydni.  There  is  no  doubt  that  dshydni  conveys  a  better 
meaning,  than  dstdnt.  Line  5  from  below,  read  of  Akhar's  mother^  for 
of  one  of  Akbar's  wives. 

Line  3  from  below,  read  teacher^  for  pupil.  The  pious  are  attracted 
by  God. 

Page  37. 

To  the  Indian  pronunciations  mentioned  in       add — {^<^\isj^ 
ghazi  uddfn,  for  ghdziddin ;  {J>Mj\^^  Diddrhakhsh,  for 
JJddarhakhsh  ;  haghicha\  for  hdychah.    The  Indian  pro- 

nunciation olar*^,  for  ^^F***,  is  said  to  be  Chagatdi. 

•  The  MS.  of  oar  Society,  No.  129,  goes  only  to  the  letter  ^  j  nor  do  I 
know,  whether  Arzu  completed  the  work.  I  may  mention  that  this  MS. 
tojadge  from  a  marginal  remark  which  the  binder  has  half  cat  awaj,  is 
written  by  Sayyid  Ghal^m  *Ali  of  Belgram,  Arzu's  nephew.  He  was  himself  a 
poet,  and  Arzu  has  mentioned  him  ander  his  takhalla^  Az4d. 

From  this  book,  it  also  appears  that  the  Swrmah  i  Sulaimdn^,  the  twenty - 

fborth  dictionary  of  p.  6,  was  compiled  by  the  poet  Taqi  Aahadf 

of  I^fahin,  the  well-known  anther  of  a  Tadzkirah.  He  came  to  India  daring 
the  reign  of  JahAngir  (1605  to  1627),  and  mast  not  bo  oonfonnded  with  the 
poet  Taq{,  of  Shnstor,  one  of  Akbar's  nobles  ;  vide  A.  A.  p  280,  No.  352,  The 
coaclading  chapter  of  the  Mir-dt  ul  ^A'lam  gives  a  few  of  their  verses. 
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Line  2,  reeid,  follows ^  for  ollows. 

Line  11,  read  hurinish,  for  yurinish. 

Page  45. 
Line  20,  read  B^T  <J6raA,  for 

Page  50. 

Line  19,  remove  the  asterisk  after  tlie  word  kdh. 

Page  53. 

Line  5,  read  ij>jy^  sdzishj  for  {Joy^  s&iisK 


In  conclusion  I  may  mention  that  this  paper  is  an  extract  af 
a  larger  work  written  by  me,  entitled  "  Contributions  to  Persiaa 
Lexicography."  About  six  years  ago,  Major  Lees  asked  me  to  compile 
a  Persian  Dictionary.  A  part  of  it  has  been  completed.  But  as  the 
costs  of  the  undertaking  appeared  too  great,  in  proportion  to  the  assis- 
tance which  the  Government  of  India  then  granted,  the  work  was  not 
proceeded  with,  though  a  specimen  sheet  had  been  issued. 

Since  then  I  have  been  comparing  the  Persian  Dictionaries  written 
by  natives,  and  correcting  various  lexicographical  MSS.  in  my  posses- 
sion. I  trust  in  a  short  time  to  have  sufficient  leisure,  to  see  the  whole 
of  my  "  Contributions"  through- the  press,  though  I  should  prefer  the 
compilation  of  a  Persian  Dictionary  itself,  if  the  Government  or  a 
learned  Society  were  inclined  to  defray  the  printing  charges. 


H.  Bl. 
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On  the  Bistoiy  of  the  Burma  Race, — By  Cnhmel  Sir  Artuur  Piiayrb, 
K.  C.  S.  I.,  C.  B.,  Bengal  Staff  Cov^s. 
[Received  25th  July,  1868.] 

In  the  thirty-second  volume  of  the  Journal  of  the  Asiatic  Society, 
for  the  year  1864,  the  present  writer,  following  the  Mahfi-i-^dzd- 
weng,  traced  the  history  of  the  Burma  race  from  the  earliest  time, 
down  to  the  arrival  of  the  two  sons  of  the  king  of  Tfigfmg  at  the 
site  of  the  present  town  of  Prome.  The  national  chronicles  from  that 
time  proceed  with  the  history  of  the  monarchy  established  at  Tha- 
le-kliet-ta-r^  to  the  east  of  Prome.  It  is  proposed  in  the  present 
paper  to  condense  into  a  brief  narrative  the  pnncipal  events  of  that 
monarchy,  and  of  the  succeeding  dynasties  of  Burman  kings,  which 
reigned  at  Pugdn  on  the  Irrawaddy  river,  about  one  hundred  and 
eighty  miles  above  Prome. 

The  elder  of  the  sons  of  the  king  of  Tdgung,  named  Mah^thara: 
bawi,  was  mamed  to  his  cousin  Bhcddrf,  daughter  of  the  hermit, 
who  lived  in  a  cave  or  cell,  near  a  small  stream  which  runs  into  the 
Irrawaddy  river  below  the  town  of  Prome.  The  king  of  the  Pyii 
tribe,  named  Tap-bu-ld,  who  with  his  people  dwelt  in  the  land  around 
Prome,  had  been  exposed  to  attacks  by  tribes  coming  from  Southern 
Arakan.  He  had  either  been  killed  or  taken  prisoner.  His  queen 
still  ruled.  But  the  Kan-i-an  tribe  from  Arakan  attacked  her  also. 
10 
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The  Pyu  lepclleil  the  attack.  The  K^n-rdn  fled  and  returned  to,  or 
then  established  themselves  at,  Thdn-dwai,  (Sandoway),  and  in  the 
seven  hill  districts  lying  along  the  eastern  side  of  the  Arakan 
mountain  range  in  that  neighbourhood.  The  queen  of  the  Pyd  tliea 
established  herself  at  the  Thagg^  lake.  After  a  tinie,  she  resigaed 
the  sovereignty  of  her  people  to  Mah^thambawd.  She  was  of  the 
true  Sikya  race,  descended  from  Mu-du-tseit-ta,  son  of  K4n  Bddz&gyf, 
who,  as  before  related,  had  been  made  by  his  father  king  oyer  the 
tribes  Pyu,  K^r^n,  and  Thek  or  S&k.  Mahdthambaw&  made  the 
Pyi!i  queen  his  second  wife.  This  was  in  the  year  60  of  religion. 
The  Pyii  queen  gaye  birth  to  a  daughter,  and  soon  after  died  Mahd- 
thdmbawd  died  in  the  year  of  religion  66,  aged  twenty-six  years* 
At  the  time  of  his  death  Queen  Bhed&ri  was  pregnant  with  the  son  to 
whom  she  afterwards  gave  birth,  and  through  whom  the  royal  race 
was  continued.    He  was  called  Dwot-ta-biiDg. 

Mah&thdmbaw4  was  succeeded,  by  his  brother  Tsu-la-tbam-bawd, 
Bhedari  became  his  queen  also.  He  reigned  thirty-five  years  and 
died  in  the  year  101  of  religion. 

Dwot-ta-bung  now  became  king.  The  time  had  come  when  the 
predictions  of  Qaudama  were  to  be  fulfilled.  The  city  of  Tha-re- 
khet-ta-rd  was,  with  the  help  of  the  heavenly  beings  termed  N4t, 
built  on  an  extensive  plain,  to  the  eastward  of  the  present  town  of 
Prome.  This  was  in  the  year  101  of  religion.  This  king  had  great 
power  and  authority.  He  married  two  wives  ;  ^rsf,  his  half  sister 
born  to  his  father  by  the  queen  of  the  Pyu  people,  and  named 
Ts6nda-de-wi ;  and  second^  Bhe-tsan-di,  the  daughter  of  the  king  of 
the  N^-gds  or  dragons.  His  reign  is  described  as  glorious,  and  he 
built  many  pagodas.  A  cave  and  a  well  of  water,  are  still  shown  by 
the  people  of  Prome,  as  those  of  the  great  and  good  king  Dwot-ta- 
bung.  He  ruled  over  many  countries  adjoining  his  native  kingdom. 
But  he  was  guilty  of  one  act  of  injustice  which  diminished  his  power 
and  shortened  his  days.  A  poor  woman,  who  sold  bread,  bestowed 
five  pai  of  land  on  the  Bah^s  of  a  monastery.  The  king,  wishing 
^to  possess  the  land,  confiscated-  it.  His  good  fortune  at  once 
abandoned  him.  His  celestial  weapons  no  longer  had  any  power  and 
bis  glory  declined.  He  then  restored  the  land.  But  the  evil  result 
of  his  sin  could  not  be  shaken  off.    His  tributary  kings  withheld 
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their  tribute.    He  went  himself  to  demand  it,  throughout  all  Dzam- 
bu-di-pa  or  the  continent  of  India.    But  misfortune  followed  him. 
The  sea  dragons  were  offended,  and  carried  his  ship  to  their  own 
r^ons.    In  other  words  his  ship  foundered  at  sea.    This  happened 
after  a  reigpi  of  seventy  years  when  he  was  one  hundred  and  five 
years  old.    "  Reflecting,"  observes  the  writer  of  the  Mahd-rddz^- 
weng,  "  on   the  story  of  kii^  Dwot-ta-b6ng,  the  lords  of  great 
countries  should  remember,  that  it  is  not  proper  to  take  so  much 
as  a  single  fruit,  or  a  single  flower,  of  those  things  which  pertain 
to  the  three  precious  jewels." 

Dwot-ta-bdng  was  succeeded  by  his  son  Dwot-ta-rin  im  the  year 
171  of  religion.    He  reigned  twenty- two  years. 

No  particalar  event  is  related  of  the  succeeding  kings  until  Thi-ri- 
rft  came  to  the  throne  in  the  year  of  religion  424.  He  had  a  deep 
regard  for  religion,  and  the  people  during  his  reign  were  happy. 
Bat  with  him  the  race  of  Dwot-ta-b(ing  came  to  an  end,  and  an- 
other dynasty  succeeded. 

The  story  is  thus  told.  A  certain  man  of  that  country  placed  his 
young  son  with  a  Bah&n  at  a  monastery,  where  he  became  a  Thd- ma- 
ne or  probationer  for  the  higher  degrees  of  the  order.  The  Kahdn 
liked  him  and  taught  him  the  Bi'-da-gdt  and  Be-deng.  The  Rahdu 
had  a  cock  who,  when  he  crowed,  seemed  to  say,  ^  Whoso  eats  my 
head  will  be  king  hereafter.*'  The  Rah&n,  hearing  this,  called  the 
youth  and  told  him  to  prepare  the  cock  for  food.  The  probationer 
did  so,  but  in  the  preparation  the  head  accidentally  toucheil  the  hinder 
parts  of  the  bird.  Thinking  this  rendered  it  unclean  for  the  Ralidn, 
he  ate  it  himself.  The  Rahdn  asked  him  where  the  head  was,  and 
the  probationer  told  him.  The  Rah&n  thought,  "  Now  we  shall  see 
if  the  animal's  crowing  comes  true.''  He  had  the  young  man  edu- 
cated in  every  branch  of  knowledge,  and  then  entrusted  to  the  care 
of  a  nobleman.  At  length  he  was  introduced  into  the  palace,  and 
the  king  retained  him  there.  The  king,  having  no  son  of  his  own, 
adopted  the  young  man,  and  created  him  crown-prince.  Eventually 
he  succeeded  to  the  throne,  and  reigned  fifty-one  years.  This  king 
was  called  Nga-ta-bd,  because  the  cock  in  crowing  seemed  to  utter 
those  words  ;  and  also  because  he  was  of  another  lineage  and  not  of 
the  existing  royal  race.    No  explanation  is  given  in  the  history  re< 
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ganling  the  cause  of  this  change  of  dynasty,  nor  is  any  hint  givea 
as  to  the  lineage  of  Nga-ta-b^. 

He  was  succeeded  by  his  son.  The  descendants  of  this  king  are 
represented  as  filling  the  throne  until  the  year  of  religion  638.  The 
last  king  of  this  race  was  Thupignyd,  who  came  to  the  tiirone  in  the 
year  of  religion  627,  or  A.  D.  84.  He  is  described  as  a  good  king, 
and  devoted  to  religion.  Having  a  quarrel  with  the  K^ul-T6n  king, 
whose  territory  lay  in  the  southern  part  of  the  country  now  called 
Arakan,  he  collected  an  army,  and  marched  against  him.  The  country 
was  subdued,  and  the  king  found  there  a  golden  image  of  Qandania 
eighty-eight  cubits  high.  On  account  of  this  image  he  remained  there 
for  three  years.  His  nobles  entreated  him  to  return.  He  ordered  a 
great  raft  to  be  made  in  order  to  bring  the  golden  image  by  sea 
round  the  high  cape  called  Na-ga-rft*  to  his  own  country.  But  his 
nobles,  thinking  this  could  not  be  accomplished,  consulted  together  to 
evade  the  kiug*8  order.  They  determined  to  melt  down  the  large 
golden  image,  but  to  appease  the  king's  anger,  they  made  twenty- 
eight  smaller  images  which  they  presented  to  him,  and  kept  the  rest 
of  the  gold  for  themselves.  The  king  then  returned  to  Tha-re-khet- 
ta-r6.  When  the  people  of  the  country  brought  the  gold  of  the  holy 
image  into  daily  use,  the  seven  excellent  N^ts  who  had  presided  over 
the  building  of  the  city  were  offended,  and  the  whole  country  became 
confused  and  distracted  with  robbery  and  violence.  There  was  at 
that  time  a  saying  abroad  that  a  man  named  Nga-tsa-kan,  (which 
means  in  the  Burmese  language  a  corn-sieve)  would  destroy  the 
country.  One  day  a  sudden  gust  of  wind  carried  away  the  corn-sieve  of 
a  woman,  who  followed  it  crying  aloud,  "  My  corn-sieve,  my  corn- 
sieve."  (Nga-tsa-kan,  Nga-tsa-kan.)  The  people,  much  alarmed,  sup- 
posed that  Nga-tsa-kan  had  really  come.  They  separated  into  three 
hostile  divisions,  and  the  king  died  at  the  same  time  after  a  reign  of 
eleven  years. 

The  three  divisions  of  the  people  were  Pyd  or  Byi5,  K6m-i-6n  or 

K&n-ran,  and  Mi*^n-m&.    The  last  is  the  present  national  name  for 

•  Na-gfi-rit  or  Na-gar-nhit  is  the  name  of  a  well-known  high  bluff  of  land  on 
the  coast  of  Barma.  The  word  implies,  the  place  where  the  Kagi  or  sea  dragon 
sinks  ships.  It  is  here  that  the  ship  of  king  Dwot  -ta-bdng  was  borne  to  tho 
depths  of  the  sea  by  dragons.  The  adjoining  coast  is,  even  in  these  days,  the 
scene  of  frequent  wrecks.  The  native  name  is  preserved  in  Capo  Negrais,  a 
tenn  which  appears  to  have  been  handed  down  by  tho  old  Portuguese  voyagers. 
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the  whole  people,  which  is  first  mentioned  in  the  Mahd-rddzd-weng  at 
this  time.  The  Pyu  and  Kdn-ran  peoples  fought.  The  chiefs  agreed 
to  settle  their  quarrel  in  a  way  already  known  in  the  history  of  their 
nee,  that  is,  by  the  building  of  a  pagodd.  In  this  peaceable  contest, 
the  Pyii  tribe  was  victorious,  and  the  Kdn-rdn  people  retired.  The 
Pyd  tribe  then  fought  among  themselves.  One  portion  then  joined 
with  the  Kya-barg  tribe,  supposed  to  have  been  settled  on  the  west 
of  the  Irrawaddy,  near  to  what  is  now  the  country  of  the  Yau  tribe, 
and  also  with  a  portion  of  the  Thek  tribe.  One  div-sion  established 
themselves  in  the  hilly  district  to  the  south-east  of  Prome  called 
Taung-ngyo.  After  three  years,  they  were  there  attacked  by  the 
Takings  and  crossed  the  Irrawaddy  river  to  Padaung.  Being  attack- 
ed there  by  the  Kan-i-dn  tiibe,  they  went  north  to  Men-don.  After 
this  they  moved  to  the  east  of  the  Irrawaddy,  and  settled  under  king 
Tha-mug-da-n't  at  Yun-hlwot-guen.  A  period  of  thirteen  years  had 
been  occupied  in  the  migrations  since  the  destruction  of  Tha-r^-khet- 
U-raL  King  Tha-mug-da-rit  is  called  a  nephew  of  king  Thupignyd. 
The  country  where  he  settled  was  afterwards  called  Air-mdd-da-nd 
also  Tdm-pd-dJ-pa  ;  and  the  city  Pouk-kdn  or  Pu-gdn.  King  Tha- 
mug-da-rit  established  nineteen  villages,  on  the  land  of  which  the 
city  was  to  be  built. 

The  historian  of  the  Mahd-rddzd-weng  then  narrates  at  great  length 
the  ancient  legends  concerning  the  country  of  Pugdn,  so  as  to  connect 
the  kings  of  the  ancient  royal  race  of  Tagting,  on  the  upper  Irra- 
waddy, with  the  kings  of  the  great  city  which  was  now  to  arrive. 
The  scene  opens  as  follows  : — 

•*  When  the  lord  Gau-da-ma  was  still  on  the  earth,  he  went  about 
"from  country  to  country  in  Mits-tsi-md-de-tha.  Standing  on  the 
'*top  of  the  Tdn-kyi*  hill,  and  looking  he  saw  on  the  top  of  a  pouk 
"  tree,  which  grew  on  a  steep  bank,  a  white  heron  and  a  black  crow. 
"In  a  fork  of  the  tree,  lay  a  great  lizard  having  seven  tongues. 
"  At  the  foot  of  the  tree  a  frog  crouched  on  the  ground.  Seeing 

these  the  lord  smiled.  His  younger  brother  the  lord  A'nanda 
"  asked  respectfully,  why  he  smiled.    The  lord  replied,  *  Beloved 

•  Thii  is  the  name  of  a  peak  on  the  range  of  hills  on  tho  bank  of  tho  Irra- 
waddy river  opposite  to  Pugfin,  Tho  uamo  Pugau  or  Pouk-gau  is  said  to  bo 
derived  from  tho  Pouk  tree.    (Butea  frondon".) 
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"  '  Ananda,  after  I  shall  have  attained  Neib-b6n  651  years,  then  in 
'  this  place  a  great  country  will  arise.    At  the  top  of  a  pouk  tree, 
"  '  a  white  heron  and  a  black  crow  perching,  the  meaning  is,  that  in 
"  *  that  country  the  performance  of  charitable  and  religious  duties  will 
"  'abound  ;  and  irreligious  deeds  will  also  abound.    As  to  the  lizard 
"  *  with  seven  tongues,  the  people  of  that  country,  without  rice  fields 
"  *  or  plantations,  but  supporting  themselves  by  commerce,  will  use  false 
"  *  words,  and  truth  will  gradually  decline.    The  meaning  of  the  little 
'  frog  at  the  root  of  the  tree  is,  that  he  who  first  establishes  that 
*  country,  (king  Tha-mfig-da-rit,)  in  his  time  great  birds,  great 
"  *  boars,  great  tigers,  and  flying  monsters  will  be  kings  or  leaders. 
"  *  They  will  be  destroyed  by  a  powerful  king.*     Such  was  the 
"  divine  prediction.    The  chief  who  struck  down  those  enemies  was 
"  he  who  became  king,  and  is  known  as  Pyii  Tsauti." 

The  history  of  Pyii  Tsauti,  who  afterwards  became  king  of  Pugdn, 
is  then  related.  The  reader's  attention  is  called  to  the  emigration  of 
one  of  the  Thd-ki  princes  of  Kdp-pi-la-wot,  named  Da-z&  BMtA,  and 
his  arrival  on  the  Irrawaddy  as  before  narrated  in  the  early  part  of 
the  Mahd-rddzi-weng.  This  king  built  the  city  of  upper  Pugfin,  after 
having  married  NA-ga-tshein  of  the  ancient  ThA-ki  race.  Though 
their  kingdom  was  overthrown  by  invaders,  yet  the  line  of  kings 
descended  from  them  was  not  destroyed.  In  the  seventeenth  genera- 
tion Tha-do  Mahd-r&dzd  of  this  race  was  king.  His  son  was  Mahi- 
th&mbaw&  from  whom  descended  the  kings  of  Tha-re-khet-ta-i-d  as 
has  already  been  described.  But  he  had  another  son  from  whom 
descended  Thado  A-deits-tsa,  who  lived  about  the  time  that  the  city 
of  Tha-re-khet-ta-rd  was  destroyed.  The  country  of  Tdgung  was  at 
that  time  deeply  disturbed,  and  A-deits-tsa,  driven  from  his  throne, 
remained  concealed  near  Ma-le,  a  place  on  the  IiTawaddy  about  eighty 
miles  above  Ava.  He  supported  himself  by  cultivation.  In  his 
garden  was  a  well,  in  which  dwelt  a  Na-gd  or  dragon  which  was 
worshipped  by  the  country  people.  The  queen  of  A-deits-tsa  gave 
birth  to  a  son.  He  was  named  Tsau-ti.  The  Nagd  loved  him  so, 
that  he  and  the  Nagd  queen  watched  over  the  child.  At  seven  years 
of  age  he  was  placed  under  a  hermit,  who  instructed  him  in  litera- 
ture, science,  and  religion.  As  the  hermit  predicted  that  he  would 
become  a  king,  his  name  was  changed  to  Meiig-ti,  and  he  was  taught 
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kingly  knowledge.  When  sixteen  years  of  age,  as  the  divine  predic- 
tion had  to  be  accomplished,  he  asked  leave  from  his  father  and 
mother  to  go  to  Pag^n,  then  lately  established,  and  they  gave  him 
pennission.  He  went  there  and  lived  in  the  honse  of  an  old  PyiS 
man  and  his  wife.  They  having  no  children,  loved  him  as  their  own 
son.  Hence  he  was  called  Pyli-tsan-ti.  At  that  time  the  conntry 
was  infested  with  *  great  tigers,  birds,  and  flying  creatures,  which 
devoured  the  people.  A  monster  bird  required  a  young  maiden  to 
be  supplied  to  him  daily,  and  on  the  seventh  day,  seven  maidens. 
The  king  of  the  country  could  not  withstand  these  monsters.  The 
young  prince,  confident  in  his  own  strength,  destroyed  them  all.  King 
Tha-mug-da-rit,  who  for  twelve  years  had  been  oppressed  by  these 
creatures,  was  exceedingly  rejoiced,  and  went  to  see  the  young  man. 
The  lineage  of  the  prince  was  then  learned.  The  king  gave  liim  his 
daughter  in  marriage  and  appointed  him  crown-prince. 

The  historian  here  enters  on  a  long  dissertation  as  to  the  line  of 
princes  descended  from  the  son,  as  if  feeling  that  doubt  might  exist 
as  to  the  true  descent  of  Tsau-ti,  and  therefore  of  the  present  royal 
iamily  of  Burma.  He  recounts  the  stories  given  in  former  histories 
of  the  birth  of  Tsau-ti  from  a  she-dragon  and  the  Ndt  of  the  sun. 
The  she  dragon,  it  was  said  in  these  fabulous  tales,  produced  an  egg, 
from  which  came  forth  Tsau-ti.  But,"  observes  the  historian  "  this 
"  is  impossible,  for  in  such  case  the  son  would  either  have  been  a 
"  like  his  father,  or  a  dragon  like  his  mother  ;  whereas  all  agree 
"  that  he  was  a  man.    It  is  evident  therefore  that  the  story  has 

arisen  from  his  father's  name  A-deits-tsa  which  means  sun  ;  and 
"  from  the  dragon  queen  having  watched  over  him  when  he  was  an 
"  infant.  But  truly  all  kings  from  Ma- ha  Thama-dd  to  Gau-da-ma, 
**  were  by  descent  of  the  race  of  the  sun.  And  so  it  has  continued 
"  to  the  present  time."  Having  settled  this  point  of  the  prince's 
descent,  the  historian  justifies  his  rejection  of  previous  legends  in  the 
following  words  :  "  Wise  men  have  said,  an  old  tree  if  bad,  although 
^  old,  must  be  cast  aside.  That  such  has  happened  before,  is  evident 
"  from  the  history  of  Pugdn  itself.  For,  during  thirty  generations  of 
"  kings  in  that  city,  the  doctrines  of  the  heretical  A-ri  sect  were 

believed  in,  until  the  time  of  that  sagacious  king  A-nan-ra-hta  to 

be  hereafter  described,  who  listening  to  the  instruction  of  the  great 
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teaclier  Sheng  A-ra-lian,  the  erroneous  doctrines  of  the  A-ri  sect 

were  renounced.  Those  A-n's,  in  order  to  propagate  such  doctrines 
"  as  they  pleased  among  the  people,  used  to  make  a  book  according 

to  their  desire,  and  put  it  in  the  hollow  of  a  thakhwot  tree,  and 
"  vvlien  the  bark  which  grows  rapidly,  had  closed  over  it,  they  would 

pretend  a  dream,  and  persuade  the  king  to  go  to  search  for  a  book 
"  in  the  tree,  which  being  found,  both  king  and  people  believed  what 
"  was  false.    So  the  story  of  a  prince  bom  from  the  egg  of  a  dragon, 

whether  old  or  not  old,  appeared  to  readers  as  if  ancient  and  true, 
"  but  nevertheless  must  be  rejected.  What  has  now  been  advanced 
"  is  more  credible,  and  more  in  accordance  with  the  ancient  records  of 
"  Pugdn ;  therefore  it  should  be  made  permanent." 

This  dissertation  on  the  lineage  of  Pyii  Tsautf,  or  Pyi'i  Mengti,  is 
a  fair  specimen  of  explanations  given  in  the  history  followed  by  the 
present  writer,  for  occasional  deviations  from  previous  stories  in  the 
Burmese  chronicles.  The  present  version  of  the  fable,  is  no  doubt 
more  acceptable  to  the  supposed  descendants  of  Pyii  Mengtf,  than  the 
legend  of  his  birth  from  a  dragon's  egg, 

Pyu  Mengti  became  crown-prince  at  sixteen  years  of  age.  King 
Tha-mug-da-rit  died  after  a  reign  of  forty-five  years.  A  hermit,  for 
some  reason  not  explained,  was  raised  to  the  throne.  He  reigned  for 
fifteen  years,  and  is  called  Kath^  Kyung.  Pyi'i  Mengti  then  became 
king  in  the  year  89  of  the  last  era  established  at  Pronie.  His  power 
and  glory  were  great.  His  dominion  extended  to  the  upper  course 
of  the  Irrawaddy.  The  Chinese  having  invaded  the  province  of 
Kau-thdni-bi,  which  lies  to  the  eastward  of  Bhaman,  the  king  with 
a  vast  army  repelled  them.  Near  his  capital,  he  built  a  pagoda  where 
he  had  killed  the  monster  bird.  He  also  built  many  other  religious 
buildings,  and  caused  books  of  laws  to  be  compiled  for  the  benefit  of 
his  people.  He  died  after  a  reign  of  seventy-five  years,  aged  one 
hundred  and  ten. 

In  the  history  of  the  Pugdn  kingdom  after  the  death  of  Pyu 
Mengti,  it  is  related  that  the  city  was  much  enlarged  by  his  descend- 
ant Theng-lay-gyung,  and  was  called  Thi-ri-pits-tsa  y^,  probably 
from  the  site  of  the  palace  having  been  changed.  In  the  reign  of  the 
next  king  Kyauug-di'i-rit,  who  came  to  the  throne  in  the  year  931 
of  religion,  (A.  D.  388),  it  is  related  that  the  important  event  of  the 


1868.]  On  the  History  of  the  Burma  Race.  81 

introdnction  of  the  complete  Buddhist  scriptureia,  Bi-da-g6t,  into 
Banna,  occurred.    This  event  has  probably  been  materially  antedated, 
a«  indeed  appears  from  what  is  stated  subsequently  in  the  his- 
to7  of  the  reign  of  A-nan-ra-ht&  more  than  six  hundred  years 
later.   But  in  the  history  it  is  related  how  at  this  time,  the 
entire  Bi-da-g&t  was  brought  to  Tha-htun,  then  the  chief  city  of 
the  Taking  kingdom,  by  the  great  teacher  Bud-da-gau-tha.  The 
stoty  of  this  great  teacher  appears  to  have  been  taken  from  the 
Mahiwtnso  of  Oeylon,  for  oliler  Burmese  accounts  generally  represent- 
ed Bnd-da-gan-tha  as  an  inhabitant  of  Tha-htun.    The  event  is  thus 
narrated.    "  About  this  time  it  is  recorded  in  the  great  Rddz6-weng, 
that  the  celebrated  teacher,  the  lord  Bud  da-gau-tha,  went  from  the 
country  of  Tha-btun  to  Ceylon  to  bring  the  books  of  the  Bi-da-g4t. 
In  the  new  iUdzd-weng,  it  is  said  that  he  crossed  from  Mits-tsi-m&- 
de-tha  ;  but  the  case  is  really  thus  :    For  more  than  nine  hundred 
years  after  the  establishment  of  religion,*  the  disciples  of  Yau-n6-ka- 
mahi-dham-ma-rak-khi-ti,  and  of  Thau-na  and  Ut-ta-rd,  repeated  by 
heart  the  three  great  divisions  of  the  Bi-da-gdt.    There  were  as  yet 
no  letters  in  Dz6m-bu-di-pa.    At  that  time  a  young  Brahman  was 
Kting  near  the  Baudi  tree.    He  was  learned  in  medicine  and  mathe- 
matics.   Wandering  about  in  Dzam-bti-di-pa,  disputing  the  doctrines 
of  others,  he  came  to  a  monastery,  and  in  the  vicinity  began  to  recite 
in  a  soft  voice.    The  great  teacher  Sheiig  Re-wa-td  hearing,  said  : 
'  This  man  is  wise,  it  will  be  proper  to  discuss  with  him.'    He  there- 
fore called  out,  *  Who  is  there  braying  like  an  ass  ?'    The  young  man 
replied,  *  Yon  understand  then  the  braying  of  asses  ?'  and  then  to  his 
qaestions  Sheng  Rewatd  gave  suitable  replies.    But  the  young 
Brahman  knew  nothing  of  the  divine  law.    He  therefore  became  a 
Hahan  to  study  the  three  great  books  of  the  Bi-da-g&t.    From  that 
time,  he  became  as  celebrated  as  a  Phr&,  and  was  named  Bud-da-gau- 
tha.   He  wished  to  study  commentaries  on  the  Bi-da-gdt.  The 
Sheng  B^-wa-td,  knowing  this,  said :  *  In  Dzdm-bii-di-pa  there  is  only 
the  P4li,  there  is  not  the  commentary  ;  teachers  with  various  gifts  of 
mind  are  scarce  ;  but  in  Ceylon  the  commentaries  are  pure.  The 

*  The  Msertion  in  the  text  masb  mean  that  nnUl  after  the  year  900  of 
religion,  there  were  no  Soripturea  in  Burma  or  Savinabhami,  that  is,  Tha-htun. 
The  term  Dz&m-bo-di-pa,  which  is  generally  applied  to  India  only,  is  here 
applied  by  a  bold  license  to  those  two  oountrios. 
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Pali  divine  revelations  as  repeated  in  the  three  great  councils,  were 
carried  to  Ceylon  by  the  lord  Ma-hin-(la.  Going  there  where  the 
commentaries  exist  in  the  Singalese  language,  learn  it  and  translate 
them  into  Magadd.'  Saying  this,  he  ftent  him,  as  is  written  in  the 
book  Tsd-la-weng," 

The  history  then  gives  in  detail  several  versions  of  the  story  of  the 
sacred  books  being  procured  in  Ceylon  by  Bud-da-gau-tha,  and 
brought  to  the  Indo-Chinese  nations.  The  great  teacher  is  represent- 
ed as  the  religious  benefactor  or  missionary  to  the  Burmese,  Talaings, 
Arakanese,  Shans,  Siamese  and  Cochin  Chinese.  But  he  was  led  to 
Tha-htun  by  a  miraculous  direction  at  the  last  moment.  The  history 
proceeds  thus  :  Lol  the  lord  Bud-da-gau-tha,  after  having  obtained 
~  permission  from  king  Mah&-n&-ma,  by  presenting  him  with  a  white  ele- 
phant, brought  away  the  book  Wi-thii-df-mag,  the  three  great  divisions 
of  the  Bidag&t,  and  the  commentaries.  But  when  he  was  on  his  way 
to  Dzam-bu-df-pa,  a  Thagya  came  and  warned  him,  saying,  There  is 
no  place  in  Mits-tsi-mi-de-tha  where  religion  can  be  established  ;  the 
places  where  it  is  to  be  firmly  established  are  situated  on  the  south- 
east side  of  Mits-t8i-m&-de*tha  ;  they  are  nine  hundred  ydzan&B  in  cir- 
cumference ;  they  lie  on  the  outskirts,  and  are  known  as  Tha-re- 
khet-ta*r£,  The-ri-pits-tsa-ra,  B&-ma-ngya  and  other  countries.  Reli- 
gion shall  be  established  in  them  for  full  five  thousand  years.  The 
books  should  be  conveyed  thither.  The  great  teacher  accordingly 
came  to  Tha-htun  in  the  country  of  B6mangyli,  then  called  Thd-dam- 
mi-wa-ti,  and  also  Thu-wan-na-bhum-mi." 

The  historian  states  that  this  event  occurred  in  the  year  946  of 
religion,  or  A.  D.  408.  "  Thus,"  he  concludes,  "  in  order  to  set  forth 
diptinctly  the  account  of  the  anival  in  the  Burma  country  of  the 
scriptures,  the  root  and  foundation  of  religion,  which  had  been  omit- 
ted, in  the  great  and  the  middle  R^dz^-weng,  I  have  extracted  the 
narrative  thereof  from  the  religious  books.*' 

King  Kyting-du-rit  died  after  a  reign  of  twenty-five  years.  No 
particular  event  is  recorded  until  the  reign  of  Thaik-taing«  He 
changed  the  site  of  the  city  from  Thi-ri-pits-tsa-y&  to  Tha-ma-htf  and 
called  it  Tam*pa-wi*ti.  The  change  of  the  position  of  the  capital 
city  to  the  distance  only  of  a  few  miles,  is  still  a  common  practice 
with  Burmese  kings.    It  is  prompted  sometimes  by  superstitious 
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motives^  and  sometimes  by  mere  caprice.  In  the  instances  mentioned 
of  chapge  of  the  capital  Pn-g4n,  it  is  probable  that  the  king's  palace 
was  /ebuilt,  and  only  a  portion  of  the  population  required  to  remove. 
In  modem  times  when  the  capital  was  changed  from  Ama-ra-pd-ra 
tD  H&n-da-le,  a  distance  of  six  miles,  the  whole  population,  numbering 
one  hundred  thousand  souls  was  forced  to  accompany  the  court  to  the 
new  capital. 

From  this  time  a  considerable  interval  elapsed  without  any  event 
which  can  be  mentioned  as  materially  bearing  on  the  national  history. 
Several  usurpers  are  recorded  as  having  gained  the  throne  by  artifice 
or  violence.  The  most  remarkable  of  these  was  Thenga-r&-dz&, 
eiUed  also  Pup-p&  Tsau  llah&n.  He  is  said  to  have  been  the  teacher 
to  the  queen  of  Htwon-khyit.  On  the  death  of  that  king,  he  married 
tbe  queen  and  seized  the  throne.  Being  a  learned  man,  he  reformed 
the  calendar.  He  ascended  the  throne  in  the  year  535  of  the  era 
established  by  A-de-ty&  king  of  Tha-re-khet-ta-r&.  He  reigned 
twenty-seven  years,  and  in  the  last  year  of  his  reign,  which  would 
We  been  562  of  that  era,  he  established  a  new  one.  Having  a  deep 
respect  for  the  ancient  royal  race,  he  declared  prince  Shwe-iin-thi  the 
•on  of  his  predecessor,  heir  to  the  throne.  That  prince  married 
Thenga  Ridz&'s  daughter  and  succeeded  his  father-in-law.* 

In  the  reign  of  Pyin-by&  who  ascended  the  throne  in  the  year  of 
religion  1385,  the  site  of  the  city,  or  rather  probably  of  the  palace, 
was  again  changed  to  a  position  called  more  especially  Pu-g^  This 

*  The  ezistiDg  Barmese  era  commences  firom  this  time.  The  Burmese  year 
begins  when  the  son  is  supposed  to  enter  the  first  sign  of  the  zodiac,  now 
•boot  the  18th  or  14th  of  April.  The  Burmese  year  1280,  commenoed  in 
April  1868.  It  would  therefore  appear  that  the  existing  era  oommenoed  when 
the  son  entered  the  sign  Aries,  A.  D.  689.  The  Barmese  chronology  has  been 
thus  adjusted  with  the  year  of  Gautama's  Neibb^,  called  in  the  Mah£-r»dz&. 
v«Bg  the  year  of  religion.  The  first  king  of  the  dynasty,  of  Tha-re-khet-ta-hi, 
nsaed  Ma-hi-thAm-ba-w&  is  stated  to  have  become  king  in  the  year  60  of 
t«ligioii  =  488  B.  0.  The  number  of  years  of  the  reigns  of  aU  the  kings  of 
"rbalre-khet-ta-Wl  and  of  Pug£n,  from  that  time  to  the  end  of  the  reign  of 
'ntenga  lUdzi,  as  given  in  the  history,  and  including  an  interregnum  of 
^lurteen  years,  amount  to  1120.  This  would  therefore  plaoe  the  close  of  Thenga- 
f^dx^'i  reign  in  the  year  1180  of  religion  or  687  A.  D.  The  Burmese  ordinary 
yctr  oontions  only  8154  days.  Every  third  year  there  is  an  intercalary  month 
of  thirty  days.  But  the  calendar  is  occasionally  interfered  with  arbitrarily 
bjorder  ofthe  king,  to  adjust  the  redconing  of  time  with  some  supposed 
■fcwsity,  which  d^>end8  upon  superstitions  prejudices.  There  is  an  apparent 
Terence  of  two  years  between  the  time  at  which  the  present  era  is  said  to 

bare  been  established,  and  that  which  is  shown  from  the  number  of  years  or 

^  which  corresponds  with  1868  A.  D.  namely  1280. 
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probably  is  tbe  locality  now  shown  to  travellers  as  the  site  of  the 
palace.  The  enclosure  wall  can  still  be  ti-aced  by  a  line  of  earth 
mixed  with  brick.  The  magnificent  temples  built  some  centuries 
later,  still  exist  entire,  but  of  the  palace,  which  no  doubt  was  built  of 
wood,  not  a  vestige  remains.  This  king  also  built  the  city  of  Tun^- 
gweng  to  %he  south  and  called  it  iU-m&-wa-ti. 

After  this  the  history  frequently  refers  to  the  heretical  religion 
which  existed,  of  which  the  A-ri  teachers  were  the  priests.  The  false 
worship  which  was  practiced  is  strongly  denounced,  apparently  to 
enhance  the  merit  of  the  revival  of  pure  Buddhism  under  A-nan-ra-hti 
about  four  hundred  years  later.  But  before  that  king  appears,  the  his- 
torian considers  it  necessary  to  make  it  clear,  that  he  was  of  the  true 
royal  race,  an  object  carefully  kept  in  view  throughout  the  history 
with  reference  to  each  king,  from  whom  the  present  royal  family 
claim  descent  It  is  recorded  that  the  thirty-fourth  king  of  Pug&n, 
named  Tan-net  was  deposed  by  an  obscure  youth  called  Ngd-khw^. 
It  is  admitted  that  Ng&-khw^  was  of  obscure  origin.  He  had  been 
sold  as  a  slave  ;  but  his  descent  is  traced  from  a  younger  brother  of 
Thein-tsusan  the  twenty-sixth  king  of  Pugin.  He  entered  the 
service  of  king  Tan-net  as  a  groom.  He  soon  rose  in  the  king's 
favour  and  confidence.  At  length  he  acquired  much  influence,  and 
entered  into  a  conspiracy  against  the  king,  whom  he  murdered.  He 
then  seized  the  throne.  He  reigned  nine  years  and  was  succeeded  by 
his  son  Thefn-kho.  A  curious  story  is  told  of  this  king  having  been 
accidentally  killed  while  hunting  in  the  forest.  The  king,  having 
been  separated  from  his  followers,  and  being  hungry,  entered  the 
plantation  of  a  hill  man  and  plucked  a  cucumber.  The  hill  man,  not 
knowing  the  king,  struck  him .  with  a  spade,  and  killed  him.  The 
story  is  thus  continued  :  "  The  groom  of  king  Thein-kho  having 
come  up  and  seeing  the  body  of  his  master,  asked  the  hill  man,  '  Why 
have  you  struck  him  to  death  V  '  The  hill  man  replied,  '  Your  master 
plucked  and  ate  my  cucumbers,  and  shall  I  not  strike  him  ?'  Tlie 
groom  said  craftily,  *  He  who  kills  a  king  always  becomes  king  him- 
self.' The  hill  man  answered,  '  I  don't  wish  to  be  a  king.  This  year 
I  am  a  king  of  cucumbers,  which  hang  on  the  stalks  in  my  plantation 
like  sucking  puppies.*  The  groom  said,  *  You  shall  have  your  cucum- 
bers and  enjoy  also  the  pleasure  of  reigning  as  a  king.    The  hap- 


1868.] 


Chi  the  Histcyi-y  of  the  Buifna  Race, 


85 


piness  o!  a  king  is  excellent  and  exalted.  He  has  good  food  and  fine 
dothee.  He  has  gold,  silver,  elephants,  horses,  bnffaloes,  cows,  goats, 
pigs,  and  rice  in  abundance/  The  hill  man,  being  thus  persuaded, 
followed  the  groom.  The  groom  secretly  led  the  hill  man  into  the 
palace,  and  told  the  whole  story  to  the  chief  queen.  She  praised  the 
groom  for  his  discretion.  The  queen  also,  lest  the  country  should 
become  disturbed,  gave  out  that  the  king  was  ill,  and  prevented  all 
coming  in  and  going  out  of  the  palace.  The  hill  man  was  instructed, 
bathed,  and  perfumed.  One  of  the  queens  of  inferior  rank  being  dis- 
respectful to  him,  the  stone  image  at  the  gate  of  the  palace,  rushed 
in,  and  smote  her  to  death.  Seeing  this  all  in  the  palace  was  fright- 
ened, as  if  they  were  in  danger  of  being  eaten  up.  Tiie  chief  queen 
on  the  sixth  day  caused  it  to  be  proclaimed  throughout  the  city,  that 
tiie  next  day  the  king  would  appear,  and  all  ministers,  nobles,  and 
officers  were  required  to  attend.  Early  next  morning  all  went  into 
the  palace.  When  the  gate  of  the  inner  palace  was  opened,  all  joining 
their  hands  bowed  down  their  heads.  But  one  of  them  insolently 
said,  '  Alas  i  this  is  not  our  master,  our  lady,  the  queen,  has  not  con- 
salted  us  in  this  matter.'  Suddenly  one  of  the  stone  images  at  the 
gate  of  the  palace,  rushed  in  and  smote  him  to  death.  Then  all  the 
ministers,  nobles,  and  officers,  and  the  whole  countiy  feared  as  if  they 
were  to  be  devoured.  When  the  hill  man  became  king  he  was  very 
powerful.  He  took  the  title  of  Tsau  Rahdn.  He  made  a  delight- 
fal  garden  at  his  former  cucumber  plantation.  The  image  of  a  great 
dragon  was  placed  there.  This  image  was  worshipped;  for 
dragons  being  more  powerful,  and  more  excellent  than  men,  great 
benefit  may  be  derived  from  the  worship  of  them.  Moreover,  as  there 
were  hollow  temples  in  the  countries  of  Tha-htun  and  Tha-re-khet- 
ta-ri^  the  king,  after  consulting  the  false  Ari  teachers,  built  five  hollow 
temples.  In  each  temple  was  placed  an  image,  resembling  neither 
Nit  nor  PhriL  To  these  morning  and  evening,  food  and  spirits  were 
offered,  and  so  they  were  propitiated  and  worshipped.  At  the  time 
when  the  omniscient  and  excellent  Phri  was  still  existing,  the  religi- 
ous doctrine  which  was  first  established  by  Pun-na-ht^  in  the  Mram- 
mi  conntiy  ;  in  Tagthig,  in  Thare-khet-ta-ri,  in  A-ri-mad-da-nft  and 
in  Tbe-ri-pitB-tsa-r&  ;  the  true  doctrines  of  religion  were  maintained 
during  the  reigns  of  many  successive  kings.    Afterwards  when  the  city 
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of  T4mpaw6ti  was  built,  from  the  time  of  king  Thaik-t<dng,  the 
strength  of  religion  grodaally  declined  ;  for  the  books  of  the  Bi-da- 
g^t  being  not  yet,  the  king  Tsan  Bah&n  and  the  whole  country 
believed  the  false  doctrines  of  the  great  Ari  teachers.  The  king 
T.<au  Rah^n  indeed  shonld  have  come  to  great  destmction  for  killing 
a  king,  while  he  was  yet  a  hill  man  cultivating  a  plantation  ;  but  on 
account  of  the  great  merit  acquired  by  the  good  works  he  had  done 
in  former  existences,  he  obtained  the  rank  of  a  king.  Thus,  in  the 
divine  law  of  the  Phri,  it  is  written,  '  They  who  have  acquired  the 
destiny  which  adheres  to  merit,  succeed  though  they  strive  not ;  they 
who  have  not  acquired  merit,  fail  though  they  strive  much.'  There 
are  numerous  examples  of  the  truth  of  this.  As  for  the  king  Tsaa 
Ralidu,  when  the  predestined  successor,  king  Kyting  Phyd  arrived, 
Tsau  Rah&n  stood  at  the  entrance  of  the  palace  and  cried  '  Who  will 
be  king  while  I  am  here  T  But  at  that  moment  the  merit  of 
his  former  good  works  was  exhausted  ;  the  stone  image  at  the  gate 
of  the  palace  pushed  him  so  that  he  fell  headlong  and  died." 

He  was  succeeded  by  Kwon-tshau-kyting-phyti.  As  this  king 
was  the  father  of  A-nan-ra-ht^  the  great  hero  of  the  modem  Burmese 
people,  his  descent  and  early  history  are  carefully  narrated.  It  has 
already  been  mentioned,  that  king  Tannet  was  dethroned  by  a  youth 
named,  Nga  Rhw^.  Kwon-tshau-kyoung-phyii  was  said  to  be  a  son 
of  king  Tannet,  born  after  the  death  of  his  father.  An  usurper  gener- 
ally retained  in  his  harem,  the  queens  of  hb  predecessor  ;  so  to  pre- 
vent the  suspicion  of  Kyoung-phyti  being  a  son  of  Nga  Khw^,  it  is 
stated  that  the  chief  queen  of  Tannet  being  pregnant,  refused  to 
remain  in  the  palace  after  her  husband's  death,  but  fled  secretly  and 
hid  herself  at  a  place  called  Kydng-phyu.  In  the  Mahli-ridzi-weng 
the  story  is  thus  related  :  When  Nga  Khw6  killed  king  Tannet^ 
and  took  possession  of  the  palace,  the  queen,  who  was  pregnant,  fear* 
ing  that  she  would  be  seized  by  Nga  Khw^,  escaped  from  the  palace 
and  lived  at  a  place  called  Kydng-phyd.  This  place  was  also  called 
the  dragon's  road,  or  golden  road  which  leads  to  the  abode  of  dragons. 
There  king  Kydng-phyd  was  bom.  When  he  was  a  child,  he  one 
day  went  to  play  with  the  children  of  the  place,  and  the  children 
reviled  him  by  calling  him  a  fatherless  boy,  on  this  he  complained  to 
his  mother.    His  mother  replied,  '  My  dear  son,  your  father  was  not 
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tn  ordinary  man,  he  was  king  of  this  country.    The  present  king 
killed  him  and  deprived  him  of  the  kingdom.    Yon  were  then  in  the 
womh,  and  I,  fearing  that  I  would  he  taken  possession  of  hy  him, 
escaped  and  bid  myself  at  this  p1a(Se,  where  you  were  horn.'  Kyiing- 
phyu  on  bearing  this,  made  a  vow,  saying, '  May  I  succeed  to  the  place 
of  my  royal  father.'    He  then  went  to  the  city,  and  waited  upon  the 
reigning  king.    The  king  hedtowed  upon  him  the  riglit  to  gather  hetel 
leaves*  in  the  village  or  township  of  Let-htup.    There  the  future 
king  quietly  supported  and  comforted  his  mother.    Daily  when  he 
went  out   early  on  his  occupation,  his  mother  packed  up  for  him  his 
daily  food.    He  used  to  open  this  hundle  and  eat  his  food  heneath  a 
tsdng-gyto  tree.   Before  eating  any  of  his  food,  a  handful  of  it  was 
daily  laid  at  the  root  of  the  tree  in  honour  of  the  guardian  N&t.  The 
Nit  thus  pondered,  '  This  young  man  daily  presents  to  me  the  first 
portion  of  his  meal,  what  will  happen  to  him  hereafter  V   He  saw 
that  the  young  man  hefore  long  would  hecome  a  king.    He  therefore 
appeared  to  Kwon-tshau  and  said,  '  Ton  have  presented  to  me  daily 
the  first  portion  of  your  food  ;  if  you  wish  to  he  a  great  man,  adhere 
to  the  worship  of  the  Phri,  and  ohserve  the  five  religious  duties, 
always  tell  the  truth,  and  repeat  the  ten  a-nu-th&-ti  two  thousand 
times  every  day«   Henceforth  he  hahitually  ohserved  these  instruc- 
tions.   Considering  this  event  it  is  proper  to  rememher  that  religion 
was  not  altogether  extinguished  at  Pagdn.    From  that  time  the 
Thagyi  and  all  the  Nits  who  support  religion,  assisted  Kwon  Tshau, 
and  it  began  to  he  noised  ahroad  that  a  Meng-liing,  (emhryo-king) 
would  appear  at  Pugin.    As  he  was  expected  to  appear  upon  a  cer- 
tain day,  all  the  people  went  in  a  hody  on  that  day  to  the  hill  called 
Td-ywen-dting,  to  meet   him.    The  Kwon-tshau  resolved  also  to 
collect  the  hetel  leaves  early  in  the  morning,  and  go  to  see  the  Meng* 
Wng.    He  therefore  begged  his  mother  to  pack  up  his  food  earlier 
than  usual.    His  mother  did  accordingly.    He  took  the  packet  and 
went  to  Let-htup  village  before  daylight,  and  having  collected  the 
betel  leaves  quickly,  he  made  his  way  to  Pugin  to  see  the  Meng- 
Idng.    A  Thagyi,  in  the  disguise  of  an  old  man  riding  on  horseback, 
eame  and  said  to  the  Kwon-tshau,  '  Toung  man,  I  have  business  here, 
•  Hence  the  term  Kwon-tshaa,  and  Kjrungpbyu  the  place  of  his  birth,  com. 
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will  you  be  pleased  to  take  this  boree  to  Pugdn       Kwon-tsbau  re- 
plied, *  Grandfather,  I  am  in  a  bnrry  to  arrive  there  to  see  the  Meng- 
Idng,  therefore  I  shall  not  be  able  to  take  your  horse  with  me.'  The 
old  man  said  *  Young  man,  would  you  not  reach  there  sooner  on  horse 
back  than  by  walking  ?  Take  this  jewelled  crown  and  put  it  on  your 
head  ;  put  these  ruby  rings  on  your  fingers  i  hold  the  sword  and 
spear  in  your  hands  ;  if  I  should  be  long  in  coming,  go  on  until  you 
come  to  the  king's  plain.'    Then  Kwon-tshau,  after  having  put  the 
rings  on  his  fingers,  wearing  the  jewelled  crown  on  his  head,  and 
holding  the  Thi-la-wun-tha  sword  and  the  A- rein-da -mi  spear  in  his 
hands,  all  given  by  the  Tha-gy^,  rode  swiftly  to  see  the  Meng-ldng 
at  Pug&Q.    The  nobles,  the  ministers  and  the  people,  on  seeing  the 
Kwon-tshau  come  riding  towards  them,  in  the  dress  and  jewels  given 
by  the  Tha*gy&,  in  which  he  shone  brightly  as  the  rising  sun,  fell  down 
and  prostrated  themselves  before  him.    Then  Kwon-tshau  thought 
within  himself  ^  I  am  the  Meng-Mng,'  and  remembering  what  the 
Nit  of  tsdng-gyin  tree  had  said,  he  rode  at  once  to  the  palace.  King 
Tsau  Rabin  stood  at  the  entrance,  and  said,  *  Who  will  dare  to  enter 
while  I  am  here  ?'    But  the  stone  image  at  the  gate  pushed  him 
down,  and  he  fell  headlong  and  died.    Tsau  Rabin  had  married  three 
sisters.    The  eldest  was  raised  to  the  rank  of  the  southern  queen. 
The  second  was  called  the  middle,  and  the  third  the  northern  queen. 
At  the  time  of  king  Tsau  Rabin's  death,  Kyi-ts6  who  was  afterwards 
king,  had  been  for  nine  months  in  the  womb  of  the  southern  queen. 
Tsuk-ka-te,  who  also  became  king  afterwards,  had  been  then  six 
months  in  the  womb  of  the  middle  queen.    When  Kwon-tshau  be- 
came king,  he  took  these  queens  as  his  own.   Anan-ra-hti  was 
brought  forth  by  the  northern  queen.    When  Kyi-tso  and  Tsuk- 
ka-te  were  of  age,  they  built  a  very  fine  monastery  and  invited 
the  king  Kwon-tshau  to  join  in  consecrating  it.  Kwon-tshau, 
without  any  suspicion  of  danger,  went  according  to  their  invita- 
tion.   Then  Kyi-tso  and  Tsuk-ka-t^  seized  the  king,  and  forced  him 
to  become  a  Rabin.    They  spread  a  report  that  the  king,  out  of 
regard  to  his  future  welfare  had  voluntarily  taken  the  vows  of  a 
Rabin.     Thus  king  Kwon-tshau  Kyung-phyu  after   a  reign  of 
twenty-two  yeai-s  was  deposed  in  the  eightieth  year  of  his  age."    It  is 
stated  that  he  lived  to  the  age  of  one  hundred  and  fifteen  years. 
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The  prince  Kye-tso  then  sacceeded  to  the  throne.  He  was  passion- 
ately fond  of  banting.  Onoe  he  came  to  a  spot  where  a  hnnter  was 
hid  in  the  forest,  watching  the  drinking-place  of  a  deer.  The  hunter, 
seeing  the  jan^al  move,  shot  an  arrow,  which  pierced  the  king,  so  that 
he  died. 

He  was  sncceeded  hy  his  brother  Tsak-ka-te.  At  this  time  the 
dethroned  king  Kwntshan  Eyangphyd  was  in  his  monastery^  and 
his  qneen  with  her  son  A-naa-ra-ht^-tsan  supported  him.  Tsak-ka- 
te  deeply  insulted  A-nan-ra-ht&,  who  then  begged  from  his  father  the 
horse,  regalia,  and  arms,  formerly  given  to  him  by  the  Thagy6. 
Having  receiTed  these,  A-nau-ra-ht^  raised  an  army,  and  attacked  his 
elder  brother  (cousin).  They  fought  together  singly;  Tsuk-ka-te, 
being  thrust  through  with  a  spear,  fled  on  horseback  towards  the 
river,  where  he  died.  The  place  is  to  this  day  called  My{n-ka-p&, 
or  "  horse-swerving  place."  The  mother  of  A-nau-ra-hti,  weeping 
ioT  her  sister's  son,  built  pagodas  in  memory  of  his  death  and  her  own 
mourning. 

A-nan-ra-hti,  after  the  death  of  his  brother,  (cousin),  went  to  his 
father  at  the  monastery,  and  besought  him  to  take  the  throne  once 
more.  But  Kyungphy&  refused  on  account  of  his  great  age,  and 
A-Dau-ra-ht4  then  took  possession  of  the  palace,  and  was  consecrated 
king.  This,  according  to  the  history,  was  in  the  year  379  of  the  exist- 
ing Burmese  era,  answering  to  1017  A.  B.  But  872  appears  to  be 
the  correct  date,  derived  from  the  Mah&-Rddz4-Weng  itself. 

It  is  the  glory  of  A-nau-ra-ht4  that  he  restored  the  ancient  power 
of  the  Burmese  monarchy,  and  effected  a  thorough  reformation  of 
religion  and  of  morals  among  the  priesthood.  The  events  of  his 
reign  are  recorded  with  much  minuteness.  At  first  he  was  deeply 
tioabled  in  conscience  from  having  killed  his  elder  brother.  But  he 
wt8  comforted  in  a  dream  by  the  king  of  the  Tha-gyfis,  who  advised  him 
"  to  bcild  pagodas,  monasteries,  and  travellers'  rest-houses,  and  to 
^vote  a  portion  of  the  merit  of  such  good  works  to  his  elder  brother ; 
hesides  that,  wells,  tanks,  embankments,  canals,  and  rice-field  water 
thMmels  should  be  constructed  for  the  good  of  the  people,  and  the 
merit  be  given  to  the  elder  brother."  The  king  obeyed  these  direc- 
^ons,  and  so  expiated  the  sin  of  which  he  had  been  guilty, 
A-Daii-ra-ht6,  being  desirous  of  renewing  the  connection  of  the 
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royal  family  of  Burma  with  the  kings  of  India,  now  sent  a  nobleman 
to  demand  in  marriage  a  daughter  of  the  king  of  Weth&li.  This 
kingdom  is  represented  still  flourishing  as  a  Buddhist  country.  The 
king  of  Weth&li  gave  his  daughter,  who  was  brought  through  Arakan 
across  the  mountains.    But  on  the  way  the  nobleman  was  faithless  to 
his  charge  ;  and  on  arrival  at  the  capital  city,  he  represented  to  the 
king  that  the  princess  was  only  an  adopted^  and  not  a  real,  daughter  of 
the  king  of  Wethdli.    A-nau-ra-htd,  therefore,  did  not  bring  her  into 
the  chief  building  of  the  palace,  but  placed  her,  first,  in  the  western 
house,  and  afterwards  in  the  village  of  Pa-reim-ma,  where  she  lived. 
Nevertheless,  she  was  pregnant  by  A-nau-ra-ht4 ;  and  when  her  time 
was  near,  an  earthquake  shook  the  whole  land.    The  astrologers  were 
coneulted,  and  they  replied  that  he  who  would  hereafter  succeed  to  the 
throne,  was  then  in  the  womb  of  a  woman  towards  the  north.  The 
king,  fearing  evil  consequences,  had  all  the  pregnant  women  towards 
the  north  sought  out  and  put  to  death.    But  the  Indian  princess  was 
concealed  by  the  care  and  devotion  of  a  young  N^a,  or  dragon  yonth, 
and  her  life  was  thus  saved.    The  astrologers  afterwards  said  the  child 
had  been  bom.    The  king  then  caused  six  thousand  sucking  children 
to  be  killed.    But  the  Ndga  youth  preserved  the  son  of  the  Wethfili 
princess.    After  this  the  astrologers  said  the  child  had  reached  the 
age  of  a  cowherd.    The  king,  caused  five  thousand  boys  of  that  age  to 
be  killed,  but  the  son  of  the  princess  remained  undiscovered.  His 
mother  then  put  him  into  a  monastery,  and  he  became  a  Rah&n.  The 
astrologers  informed  the  king  that  his  destined  successor  had  become 
a  monk.    The  king,  anxious  to  discover  him,  by  the  advice  of  the 
astrologers,  invited  all  the  Bah&ns  to  a  feast.    The  astrologers  said 
that  he  might  be  discovered  by  a  shining  circle,  the  mark  of  a  true 
prince,  inside  his  mouth.    The  king,  therefore,  himself  gave  water  to 
drink  to  each  Hah&n  from  a  vessel  with  a  long  spout.    By  this  device 
he  saw  the  shining  circle  in  the  mouth  of  the  young  man,  son  of  the 
Indian  princess.    Convinced  by  this  mark  that  he  was  of  pure  royal 
race,  the  king  caused  him  to  leave  the  monastery  he  had  entered,  and 
acknowledged  him  as  his  own  son.    He  then  received  the  name  of 
Ky&n-tsit-th^  or  Kyftn-yft-th6.    Many  fanciful  etymologies  for  this 
name  are  given  in  the  history.    The  first  name,  which  is  that  most 
generally  given  means  "  the  child  with  the  tme  mark."    The  second 
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is  interpreted  "  tlie  child  that  remained"  after  the  others  had  been 
killed.  This  son  afterwards  ascended  the  throne,  and  the  remaining 
kings  of  Pa-g&n  were  descended  from  him. 

The  Mah4*IUulz&-Weng  next  proceeds  with  the  snbject  of  the  re- 
form of  religion.  The  chapter  which  treats  of  this  important  event, 
opens  by  describing  the  necessity  which  existed  for  reform,  justifies 
the  movement,  and  gives  a  clear  narrative  of  the  means  by  which  it 
WIS  effected.    The  chapter  opens  in  the  following  words : — 

"In  the  reign  of  king  A-nan-ra-htd,  Tsau  the  city  was  called 
Pu-gi-rd-ma.  All  his  predecessors  had  received  the  doctrines  of  the 
thirty  great  A-ris,  and  their  sixty  thousand  disciples,  who  lived  at  a 
place  called  Tba-ma-htf,  and  were  firm  in  the  profession  of  a  wrong 
hiith.  These  A-ri  Rah&ns  set  aside  the  doctrines  of  Buddha,  and 
established  their  own.  They  made  a  scripture  to  suit  their  own 
desire,  and  persuaded  the  people  to  follow  it.  The  law  they  preached 
was  such  as  ^  Whosoever  shall  commit  murder,  he  is  freed  from  his  sin 
by  repeating  a  prayer  or  invocation  ;  whosoever  shall  kill  his  parents, 
by  repeating  prayer,  he  is  freed  from  the  punishment  due  to  the  five 
greatest  sins,'  and  so  on,  teaching  people  falsehood  and  wrong,  as  if 
they  were  truth  and  right.  Moreover,  when  the  sons  and  daughters 
of  the  king,  or  of  nobles,  ministers,  rich  persons,  or  others,  were  about 
to  be  married,  the  bride  was  always  sent  to  those  teachers  on  the  nigt 
before;  this  was  called  presentation  of  the  virgin  flower.  In  the 
morning  when  she  came  out  from  them,  she  was  married.  If  a  bride 
was  married  without  the  virgin  flower  having  been  presented  to  the 
teachers,  heavy  punishment  had  to  be  borne,  for  breaking  a  long 
eetablbhed  custom.  When  king  A-nau-ra-htd  saw  and  heard  of  these 
shameful  doings,  being  filled  with  excellent  virtue,  and  knowing  that 
the  precepts  of  these  teachers  were  false ;  being  uneasy  in  mind,  and 
f^ng  great  alarm,  he  began  to  long  for  the  true  law.  At  that  time 
the  lord  A-ra-h4n,  called  also  Dham-ma-da-thi,  arrived  at  Pu-g&n 
from  the  country  of  Tha-htun,  called  likewise  D ham-ma- wa-ti.  The 
bistory  of  the  lord  A-ra-h&n  is  as  follows:— The  holy Ea-h&n-das, 
8^g  that  religion  had  not  yet  enlightened  the  countries  of  Thu-na- 
ps-rinta  and  T&m-p&-di-pa,  went  to  Tha-gy&  Meng,  and  prevailed  on 
to  persuade  one  who  would  be  able  to  establish  religion  there  to 
^  BO.  Tha-gyi  Meng,  having  entreated  one  of  the  N&ts  in  the  T&- 
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wa-dein-thH-man-slds,  be  consulted  and  was  conceived  in  the  womb 
of  a  Brih-mani.  When  he  was  born,  he  was  teken  care  of  by  a  Ra- 
h&i-da  named  ThI-la-bdd-di.  When  he  was  of  age  he  became  a  Ra- 
hfin,  and  was  taught  the  Bi-da-gdt.  On  attaining  the  sUte  of  a 
Ra-h6n-da,  he  was  famous  throughout  Dzam-bti-d(-pa,  by  the  name  of 
A-ra-hdn.  Because  religion  was  not  yet  established,  this  B4hto 
came  to  the  city  of  Pu-ga-r6-ma.  On  arriving,  he  stopped  in  a  grove, 
not  very  far  from  the  border  of  the  city.  Tha-gyi  Meng  caused  one 
of  the  hunters  of  the  country,  who  was  out  ranging  the  forest  for 
game,  to  see  the  lord  A-ra-h6n.  The  hunter,  seeing  a  man  with  a 
grave  and  noble  countenance,  began  to  think  *  this  is  an  excellent  and 
no  ordinary  man.  I  will  conduct  him  to  the  city,  and  present  him  to 
the  king.'  So  the  lord  A-ra-h6n  gathered  up  the  eight  priestly 
requisites,  and  foUowed  him  to  the  presence  of  the  king." 

At  the  interview  which  follows,  the  great  teacher  discourses  elo- 
quently on  the  doctrines,  the  moral  teaching,  and  the  perfections  of 
Buddha.  A-nau-ra-htd  at  once  is  converted,  and  so  sincerely  well  dis- 
'  posed  that  "  his  heart  became  as  the  cleanest  and  softest  cotton 
dipped  in  the  purest  oil."  His  mind  is  filled  and  saturated  by  the  all- 
subduing  grace  of  the  doctrine.  The  lord  A-ra-h6n  also  gives  to  the 
king  a  succinct  narrative  of  the  life  of  Gautama.  He  relates  how 
he  died  and  went  to  Neib-b6n ;  how  the  relics  of  his  body  were 
taken  by  different  kings;  and  long  after  were  obtained  by  Thi-ri- 
dham-md  Thau-ka.  He  adds  that  one  being  a  tooth  is  worshipped  in 
Gan-da-la-rit,  a  country  of  China.  That  the  complete  scripture,  Bi-da^ 
gdt)  has  been  brought  from  Ceylon  to  Tha-htdn. 

The  king  then  declared  his  conversion  to  the  doctrines  of  the 
lord  A-ra-hdn,  and  the  heretical  doctrines  of  the  A-r£  teachers  were 
cast  aside.  The  whole  of  the  people  threw  away  their  evil  teaching, 
and  embraced  the  good  law.  The  A-r£  teachers  and  their  sixty 
thousand  disciples  were  forced  to  become  laymen.  Many  Ra-hins 
came  from  Tha-htdn,  and  the  lord  A-ra-hdn  ordained  as  fia-hdns  and 
Pin-25ens,  those  of  the  country  who  sincerely  embraced  the  true  faith. 

About  this  time  it  is  related  that  two  foreigners,  brothers,  natives 
of  India,  arrived  at  Tha-htiin,  being  floated  ashore  on  a  piece  of  wreck. 
They  are  represented  as  magicians  ;  but  having  offended  the  king  of 
Tha-htiin,  one  of  them  was  put  to  death  by  him.    The  other  fled  t6 
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Pa-g6n.  There  he  mamed,  and  had  two  eons,  named  Shwe-hym-gyi 
i&d  Shwe-byin-nge.  They  were  taken  into  the  king's  service,  and 
became  very  nsiefal  to  him.  It  appears  that  at  this  time  communica- 
tioQ  between  southern  India  and  the  coast  of  Pegu  had  become  frequent. 

By  the  preaching  of  the  lord  Ara-h&n,  king  A-nau-ra-hti  learnt  that, 
in  order  to  enjoy  the  full  benefit  of  religion,  it  was  requisite  that  the 
great  scriptures,  the  Bi-da-g&t,  should  be  obtained ;  and  also  a  true 
relic  of  the  Phr&.    The  whole  of  the  Bi-da-g&t  was  to  be  had  at  Tha- 
htdn,  and  even  relics,  which  the  kings  h|id  worshipped  for  many 
generations.    A-nau*ra-ht&  therefore  sent  to  Ma-nti-ha,  the  king  of 
that  country,  a  man  of  high  rank  and  ability,  to  ask  politely  for  a 
complete  copy  of  the  Bi-da-g&t.    The  king  of  Tha-htlin  answered 
haoghtily  that  he  would  give  nothing.    A-nau-ra-ht&  then  was  very 
wroth ;  and  collecting  a  large  army,  advanced  by  land  and  water  against 
1%a-ht6n.    There  were  four  generals,  of  whom  the  king's  son  Kyan- 
tsit-tha  was  one.    Notwithstanding  his  large  army  and  his  great 
generals,  the  king  was  foiled  in  his  attempt  to  take  Tha-htun.  His 
istrologen  informed  him  that  the  obstacles  arose  from  the  enchant-' 
ments  of  powerful  magicians  and  evil  spirits.    The  king,  by  means  of 
eouuter-endiantments  and  contrivances,  devised  by  the  Indian  who 
had  fled  to  him  from  Tha-htdn,  overcame  the  enchantments,  and  the 
city  was  then  taken.    King  Ha-nd-ha,  his  whole  family,  and  court, 
were  captured  and  brought  before  A-nau-ra-htd.    There  were  found 
the  holy  relics  preserved  in  a  jewelled  casket,  which  had  been 
worshipped  from  ancient  times  by  the  kings.    These  and  thirty  com- 
plete copies  of  the  Bi-da-g6t  were  brought  to  the  king,  laden  upon 
thirty-two  white  el^hants.    These  all  with  painters,  builders,  and 
artificers  of  every  description,  and  the  soldiers,  were  carried  away  to 
Pu-g6n.    At  the  same  time  the  Ba-hdns,  learned  in  the  Bi-da-gdt, 
were  respectfully  invited  to  accompany  the  king.    At  Pu-g&-r&-ma 
he  allotted  separate  places  to  the  soldiers  and  the  various  artificers  to 
Hve  in.    The  holy  relics  were  put  into  a  shrine  studded  with  rubies, 
which  was  placed  at  the  head  of  the  royal  couch.    The  books  of  the 
Bi-da-g&t  were  deposited  in  a  building  beneath  a  lofty  spire,  adorned 
with  jewels,  where  the  Ba-h&ns  studied  them.    King  Ma-nu-ha  was 
placed  with  his  followers  at  Myin-ka-b&. 
After  this  A-nau-ra-ht4,  being  a  man  of  great  piety,  desired  to 
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possess  the  faoly  tooth  relic  which  was  in  the  province  of  Oiin-da-la-rit 
in  China.  He  therefore  marched  with  a  vast  army,  accompanied  by 
Kyan-tsit  thd  and  Shwe-byin-gyi  and  Shwe-by-in-nge.  The  em- 
peror of  China  shnt  himself  up  in  his  city,  and  not  being  aware  of 
the  greatness  of  A-naa-ra-ht&,  took  no  notice  of  him.  At  length  by 
means  of  an  artifice  accomplished  by  Shwe-by-Sn-gye  and  Shwe-by-!n- 
nge,  and  by  the  boldness  of  Kyan-tsft-tha  the  emperor  became  alarmed. 
The  two  sovereigns  had  a  friendly  meeting.  The  king,  however,  fail- 
ed to  procure  the  holy  tooth  relic.  He  brought  away,  however,  an 
emerald  studded  image,  which  had  been  sanctified  by  contact  with  the 
holy  relic ;  and  in  a  divine  communication  from  Tha-gy6  Meng,  was 
informed  that  he  might  have  a  forehead  bone  relic  which  king  Dwot- 
ta-bting  had  formerly  brought  to  Tha-ye-khet-ta-r4  from  the  country 
of  the  Kam-r&m.  A-nau-ra-ht£  then  returaed,  taking  with  him  the 
emerald  image.  While  passing  through  Shan,  a  Chinese  province  of 
Man,  he  married  Tsau-mwun-hld,  the  daughter  of  the  prince  of  the 
province.  This  marriage  and  the  subsequent  adventures  of  the  prin- 
cess, have  been  made  the  subject  of  one  of  the  most  popular  dramas 
in  Burma. 

After  this  the  king  went  to  Tha-re-khet-ta-ra,  and  pulled  down  the 
pagoda  in  which  king  Dwot-ta-bting  had  enshrined  the  forehead 
bone  relic.  In  the  histories  of  Arakan,  it  is  said,  he  brought  this  relic 
from  that  country  ;*  but  that  is  not  true.  It  had  indeed  originally 
been  brought  from  thence  by  king  Dwot-ta-bdng.  A-nau-ra-ht&, 
fearing  that  the  city  of  Tha-r6-khet-ta-r&  might  fall  into  the  hands  of 
enemies,  destroyed  it.  When  he  arrived  at  Pu-g&n,  he  built  the 
Shwe-zi-gun  pagoda  for  the  holy  relic  to  repose.    But  although 

*  In  the  history  of  Arakan  which  I  have  oonsulted,  it  is  stated  that  A-nan- 
ra-ht&  invaded  that  country  to  carry  away  a  celebrated  foraxen  image  of  Qaa- 
da-ma,  which  was  in  the  temple  of  Mah4-m6  ni'.  He  did  not  sncceed  in  doing 
so.  The  Arakan 688  history  represents  this  first  invasion  as  occarring  in  the 
year  994  A.  D.,  font  records  that  the  same  king  invaded  Arakan  twenty -four 
years  later,  when  the  Arakanese  king  was  killed.  As  A-nau-ra-ht&,  according 
to  Burmese  history,  did  not  succeed  to  the  throne  until  the  year  1017  A.  D.,  or 
1010  A.  D.,  more  correctly  reckoned,  the  two  statements  cannot  be  reconciled. 
But  the  date  of  A  nau-ra-ht&'s  succession  varies  in  different  copies  of  theMahi- 
Badz&-Weng.  In  the  appendix  to  Crawftird's  embassy  to  the  Court  of  Ava^ 
that  author  gives  a  list  of  the  kings  of  Burma  from  manuscripts  procured  by 
him  in  the  country.  The  accession  to  the  throne  of  A-nau-ra-ht&  is  stated  to 
be  in  997  A.  D.  This  agrees  better  with  the  dates  in  the  Arakanese  history. 
Considering  that  the  father  of  A-nau  ra-ht6  was  still  alive  when  the  son  asoended 
the  throne,  there  may  have  been  doubts  as  to  the  proper  date. 


1868.] 


On  the  History  of  the  Buima  Race, 


95 


heayenlj  voices  proclaimed  the  king's  righteousn^s,  yet  the  holy  relic 
ascended  to  the  sky.  By  the  advice  of  the  lord  Ara-h^n,  the  king 
consoled  himself  by  worshipping  the  jewelled  basket  in  which  the 
holy  reUc  had  been  carried.  He  then  thought  of  the  famous  tooth 
relic  in  Ceylon,  and  sent  a  ship  with  four  discreet  messengers  to  ask 
the  king  of  that  country  for  it.  A  miraculous  emanation  from  the 
tooth  was  the  reward  of  this  pious  zeal,  and  this  was  borne  away  with 
great  honour  by  the  four  messengers.  The  king  proceeded  to  the 
seaport  to  receive  it,  and  brought  it  with  a  grand  procession  to 
Pa-g^,  where  it  was  deposited  in  a  suitable  building  at  the  gate  of 
the  palace.*  After  this  king  Ma-nu-hd  and  his  whole  family  were 
d^;raded  to  the  lowest  depth  of  infamy,  by  being  presented  as  pagoda 
aUves  to  the  Shwe-zi-gdn  pagoda.  About  this  time  Kyan-ts^t-thd 
deeply  offended  the  king,  and  fled.  The  king  despatched  after  him 
some  of  his  Indian  swift-running  footmen,  but  they  could  not  take 
him.  Kyan-tsit-thd  crossed  the  Irawddi  river  to  the  western  bank 
and  took  refuge  at  a  monastery,  where  he  remained  concealed.  The 
king  now  made  a  progress  through  the  western  portion  of  his  domi- 
nions as  far  as  Bengal.  That  his  descendants  might  have  a  memorial 
of  his  greatness,  he  set  up  stone  images  ;  and  having  built  pagodas, 
retomed  to  his  own  citjr.  As  the  reign  of  A-nau-ra-hta  draws  to  a 
close,  the  historian  recapitulates  the  many  pagodas  and  monasteries 
which  he  had  built;  the  tanks,  canals,  and  water-dams  he  had 
constructed  ;  the  rice-land  he  had  redeemed  from  jangal ;  his  great 
armies  and  the  extent  of  his  kingdom.  But  the  protecting  influence 
of  his  good  works  was  at  length  exhausted.  In  going  to  China  he 
had  offended  the  guardian  Ndt  of  a  tree,  who  then  became  his  enemy. 
As  long  as  the  influence  of  the  king's  good  works  remained,  the  N&t 
conld  do  nothing  against  him.  But  that  being  now  exhausted,  the 
Nit  sought  to  take  revenge.  Changed  into  a  wild  buffalo,  he  met  the 
king  near  one  of  the  gates  of  the  city,  and  gored  him  to  death.  A- 
nau-ra-ht4  reigned  for  forty-two  years. 

He  was  succeeded  by  Tsau-lu,  his  son  bom  of  his  chief  queen^ 
The  governor  of  Pegu,  Nga-Ra-m6n-kan,  rebelled.    In  the  disturb- 

*  It  is  cnriotis  that  a  few  years  ago  the  present  king  of  Burma  deputed 
meneogers  to  Ceylon  to  procure  it,  where  it  was  popularly  stated  the  tooth 
relic  was  deposited.  They  returned  with  a  model  of  it,  which  has  been  placed 
in  a  building  within  the  palace  yard. 
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ances  which  followed,  Tsau-W  was  killed.  Kyan-teit-tha  then  defeat- 
ed the  rebel,  and  took  the  throne  in  the  year  426  of  the  existing 
Burmese  era.    He  is  also  called  Hti-hlaing-sheng. 

On  the  accession  of  Kyan-tsit-tha  to  the  throne,  a  not  very  intelli- 
gible story  is  told  of  an  intention  to  marry  his  daughter  to  the  son  of 
the  king  of  Pa-teik-ka-ri,  a  name  here  given  to  some  part  of  BeugaL 
The  marriage  was  eventually  disallowed,  it  is  stated,  by  the  advice  of 
the  nobles,  "  lest  the  country  should  become  kul6  or  foreign."  Not- 
withstanding this  the  princess  is  represented  as  with  child  by  the 
kuU  prince,  though  doubt  is  afterwards  thrown  upon  this  fact,  and 
she  gave  birth  to  a  son,  who  afterwards  succeeded  to  the  throne,  nnder 
the  name  of  A-Mng-tsi-thd.    But  the  kuld  prince  committed  suicide, 
and  the  princess  was  married  to  Tsau-gwon,  the  son  of  king  Tsaa-lti, 
So  highly  did   Kyan-tsit-tha  regard  his  grandson  that,  while  he 
was  yet  a  child,  he  underwent  the  ceremony  of  bi-the-ka,  or  consecrar 
tion  as  a  king,  and  received  the  name  of  Thi-ri-dze-ya-thu-ra.  Kyan* 
tsit-th&  either  enlarged  or  completed,  the  Shwe-zi-g<in  pagoda  built  by 
his  father. 

Once  there  came  to  Pu-g6n  eight  Ba-h&n-das  from  the  Gan-da-m&* 
da-na  mountain.  They  presented  a  model  of  the  Nan-da-mii-la  cave 
which  is  in  that  mountain.  And  the  king  determined  to  build  one 
like  it.  This  was  done,  and  it  was  called  the  Nan-da-Phr&.  The 
king  also  built  many  pagodas  at  various  places  near  the  city.  He 
died  after  a  reign  of  twenty-eight  years. 

His  grandson  now  ascended  the  throne.  Though  he  received  a  name 
at  the  time  of  consecration  from  his  grandfather,  yet  the  title  of 
Aliing-tsi-thd,  referring  to  the  great  drum  of  the  palace  having  at  his 
birth  sounded  without  the  agency  of  man,  has  been  retained  for  him 
in  history.  Soon  after  the  commencement  of  his  reign,  he  built  the 
Shwe-ku  temple  now  to  be  seen  at  Pu-g4n.  This  king  travelled 
throughout  the  whole  extent  of  his  dominions.  He  went  into  Arakan 
and  the  adjoining  country  of  Bengal,  where  he  visited  the  stone  images 
set  up  by  his  great  grandfather  A-nau-ra-ht&.  It  is  said  also  that  he 
visited  Ceylon.  He  regulated  the  weights  and  measures  throughout 
the  kingdom.  During  the  reign  of  Kyan-tsit-tha,  the  heir  to  the  king 
of  Arakan  had  been  expelled  from  his  kingdom  by  a  rebel.  He  came 
and  resided  at  Pu-gan  and  there  a  son  was  born  to  him  named  Let-ga- 
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meng-nan.  Alung-tsf^thd  yielded  to  his  entreaties  and  gave  him  an 
annj,  said  to  consist  of  one  hundred  thousand  Pyus,  and  one  hundred 
thousand  Talaings.  After  one  repulse  the  army  was  successful.  The 
luniper  who  occupied  the  throne  of  Arakan,  Meng  Ba-di,  was  slain,  and 
Let-ya-meng-nan  was  restored  to  the  throne  of  his  ancestors.*  This 

•  In  the  history  of  Arakan  this  event  is  stated  to  hare  occmred  in  the  year 
466.  The  present  Mahi  Bd-dzii-Weng  appears  to  consider  the  year  480  as  the 
correct  time.  A  Barmese  stone  inscription  which  was  discovered  at  Baddha 
Gayi  and  of  which  a  facsimile  is  given  in  the  20th  volame  of  the  Asiatic  Re- 
Marches,  confirms  the  fact  related  in  the  Arakanese  and  Barmese  histories,  of 
the  restoration  of  Let-yi-meng-nan  (called  Pyu-ta  thein-meng)  to  his  conn- 
try  by  the  king  of  Pn-gin.  Bat  there  is  a  strange  ancertainty  as  to  the  dates 
recorded  in  the  inscription.  General  Conningham  has  some  remarks  on  this 
qaeetion  in  his  Archsaological  survey  report,  dated  8rd  Jane,  1862.  I  have  not 
seen  the  facsimile  taken  by  General  Canningham,  my  present  remarks  therefore 
to  that  pnblished  in  the  20th  volame  of  the  Besearches.  The  two  dates 
in  lines  11  and  12  of  the  inscription,  have  been  read  by  Prinsep  and  Cunning- 
ham as  667  and  668.  Colonel  Barney,  who  first  translated  the  inscription, 
agreed  with  the  Barmese  literati  in  reading  them  467  and  468.  The  latter  no 
doabt  were  indnced  to  do  so,  lest  their  national  history  shonld  be  impugned. 
Kegarding  the  second  date,  there  can,  I  think,  be  no  donbt.  It  must  be  read  as 
660,  not  as  668.  It  will  be  found  that  a  4,  a  6,  an  8,  and  also  a  cipher,  fortu- 
nately occur  elsewhere  in  the  inscription.  In  the  second  line  is  a  4  rudely 
engraved,  but  the  same  in  form  as  the  modem  figure.  The  Burmese  literati, 
who  gave  the  copy  of  the  inscription  in  the  modem  character,  have  omitted 
the  figure,  and  given  the  number  four  in  writing.  A  6  occurs  in  the  eleventh 
line  of  the  original,  meaning  the  sixth  day  of  the  week.  In  the  translation 
this  has  been  rendered  Friday.  The  figure  4  in  the  second  line  is  utterly  un- 
like either  of  the  figures  in  the  second  date,  which  I  read  as  660.  The  two 
first  figures  are  very  like  the  undoubted  6  in  the  eleventh  line.  The  last  figure 
if  fimUar  to  the  undoubted  cipher  in  the  eleventh  line,  being  the  record  of  the 
loth  day  of  the  month.  So  much  for  the  second  date.  In  the  first  date  there 
1>A8  apparently  been  some  error  on  the  part  of  the  engraver.  The  first  figure 
in  tlu^t  date  is  really  a  4  reversed.  It  has  not  the  least  resemblance  to  a  6. 
The  second  figure  is  a  rade  6,  with  an  a<^unct,  large  and  clumsy,  instead  of  the 
unall  stroke  added  to  the  6,  which  standJB  for  Friday,  so  that  it  almost  looks 
like  an  additional  figure  between  the  6  and  7.  The  last  figure  is  undoubtedly  7. 
I  therefore  read  this  date  as  467.  The  first  figure  as  it  stands  is  not  a  4. 
Torn  the  paper  upside  down  and  it  is  4.  The  engraver  only  could  account  for 
this  vagary.  The  question  now  is,  how  can  the  dates  467  and  660,  thus  placed 
together  in  the  inscription,  be  reconciled  with  the  object  for  which  the  inscrip- 
tion was  written  ?  The  Burmese  language,  especially  as  it  was  written  five  or 
>iz  hundred  years  ago,  is  very  elliptical,  and  it  is  frequently  necessary  to 
gnesB  at  tho  meaning  attempted  to  be  conveyed.  In  the  translation  of  the 
inscription  in  the  Besearches,  the  idea  is  conveyed  that  the  temple  of  Buddha 
Gayi  was  rebailt  in  467  or  say  667,  and  that  the  religious  ceremonies,  ap- 
iwttently  of  consecration,  followed  in  the  next  year.  Certainly  at  first  sight  the 
inicription  appears  to  mean  this.  But  it  is  not  necessarily  so.  And  if  the  second 
date  is  660  and  not  668,  it  cannot  be  so.  I  take  the  inscription  then  to  jump 
over  long  periods  cf  time.  It  first  recounts  how  the  temple  had  been  built  by 
Asoka.  It  was  destroyed  and  repaired  more  than  once  at  long  intervals  of 
time.  Then  came  the  latest  work  of  the  kind,  and  it  was  rebuilt  under  the 
immediate  assistance  of  the  king  of  Arakan,  Py&-ta-thein-meng,  called  also 
Lei.y&-meng-n&n.  This  rebuilding  occurred  in  the  year,  Burmese  era,  467. 
'Fhii  qnito  corresponds  with  the  date  of  Let-y&-meng-n&n  being  restored  to  his 
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king  built  the  temples  still  to  be  seen  at  Pu-g^in  called  Shwe-ku, 
and  Tha-pinyo.  He  kept  up  intercourse  with  a  king  in  the  eastern 
part  of  Bengal,  called  in  the  Burmese  history,  Pa-teik-ka-rd.  He  is 
said  to  have  married  a  daughter  of  this  king.  Alung-tsi-thd,  when 
he  became  old,  was  much  troubled  by  the  disobedience  of  his  sons. 
His  oldest  son  Meng  Sheng  Tsau  retired  from  the  city,  and  settled 
near  where  the  city  of  A-ma-ra-pti-ra  was  afterward^  built.  There  he 
formed  the  lake  called  Aung-peng-lay.  He  wished  his  second  son 
Na-ra-thd  to  succeed  him.  The  king  was  now  a  hundred  and  one  years 
old,  and  had  reigned  seventy -five  years.  This  son,  desirous  of  hasten- 
ing his  death,  had  him  carried  from  the  palace  to  the  Shwe-kti  temple, 
where  he  was  smothered  under  a  heap  of  cloth. 

Na-ra-thd  at  once  took  possession  of  the  palace.  But  his  elder 
brother  marched  rapidly  towards  the  city.  Na-ra-thd  cunningly  con- 
cealed his  intentions,  and  induced  the  chief,  or  bishop,  of  the  Buddhist 
monks,  to  send  a  message  of  peace  and  welcome  to  Meng  Sheng  Tsan. 
The  prince,  being  unsuspicious,  came  down  the  river  with  one  boat 
and  a  few  attendants.  He  was  met  by  his  brother  at  the  landing- 
throne.  (See  History  of  Arakan,  in  Jonmal,  Asiatic  Society,  Vol.  XIII.  p.  39). 
The  inscription  appears  mainly  concerned  in  recounting  the  religions  ceremonies 
and  worship  oflfered  to  the  temple  on  a  special  occasion.  And  this  event 
occurred  in  the  year  660.  In  the  latter  year,  we  must  conclude  that  J;he  in- 
scription was  written.  This  supposition  appears  to  me  to  reconcile  the  incon- 
Bistency  of  the  dates  hitherto  as  read.  The  second  date  being  undoubt- 
edly 660,  the  first  cannot  be  667,  as  it  (the  first  in  the  inscription)  gives  the 
rebuilding  of  the  temple  for  that  year,  and  the  consecration  or  other  religions 
ceremony  would  be  subsequent  to  that.  The  difficulty  is  removed  if  we  read 
the  first  date  as  467  for  which  it  has  been  shown  tliere  are  good  reasons.  If  the 
inscription  means  that  the  woi-ship  offered  in  660  was  a  sort  of  consecration  of 
the  building,  there  is  certainly  no  reason  apparent  why  one  hundred  and 
ninety-three  years  were  allowed  to  elapse  before  this  was  done.  But  it  may 
be  that  there  being  a  special  and  solemn  worship  in  660,  a  record  was  then 
made  regarding  the  offerings  and  the  previous  repeated  building  of  the  temple. 
The  inscription  has  been  written  by  an  Arakanese,  and  this  might  have  been 
done  by  the  king  of  Arakan  in  660  (A.  D.  1298)  more  probably  than  by  the 
king  of  Pu-g6n,  as  the  latter  kingdom  had  at  that  time  fallen  into  great  confu- 
sion in  consequence  of  the  Chinese  invasion.  In  the  histories  of  Burma  and 
Arakan,  dates  have  no  doubt,  in  some  instances,  been  tampered  with.  But 
there  is  no  reason  to  suppose  that  this  has  been  done  to  the  extent  of  nearly 
two  hundred  years.  The  first  time  that  Burma  is  mentioned  by  an  Euro]>ean 
is,  I  believe,  near  the  close  of  the  13th  century  by  Mareo  Polo.  The  war  made 
by  Kublai  Khan  on  Burma  is  by  him  stated  to  have  occurred  in  1272.  This 
only  ditiers  by  twelve  years  from  the  date  given  in  the  Burmese  history.  On 
the  whole  as  the  first  date  in  the  inscription  has  only  the  last  figures,  67, 
dearly  defined,  and  the  second  date  is  clearly  660,  the  above  attempt  at  expla- 
nation appears  to  be  the  most  probable  solution  of  the  difficulty. 
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place,  and  escorted  to  the  palace  with  honour.  At  once  he  was  conse- 
crated king,  but  that  night  was  poisoned.  Na-ra-thii  then  became 
king  without  opposition.  He  pursued  a  course  of  crime  and  cruelty. 
He  put  to  death  many  of  his  father's  favourites.  The  whole  of  the 
people,  in  the  palace,  the  city,  and  the  country,  were  alarmed  and 
distressed.  He  commenced  building  a  magnificent  temple  called 
Dha-ma-yan-gyl ;  but  it  was  with  difficulty  that  workmen  could  be 
procured,  for  all  fled  from  fear,  and  the  work  proceeded  slowly. 
This  king,  with  his  own  hand,  killed  the  daughter  of  the  king  of  Pa- 
teik-ka-rd  (Bengal)  who  had  remained  after  the  death  of  his  father. 
Thb  led  to  an  extraordinary  event.  Her  father,  on  hearing  of  the 
murder  of  his  daughter,  disguised  eight  brave  men  as  Brahmans,  who 
were  sworn  to  execute  their  master's  revenge.  They  arrived  at  Pu-gdn, 
and  were  introduced  into  the  palace  under  pretence  of  blessing  the 
king.  There  they  killed  him  with  a  sword.  After  which  they  killed 
each  other  or  committed  suicide,  so  that  all  eight  died.  This  king  is, 
on  aecount  of  the  manner  of  his  death,  called  "  Ku-li-kyd-meng,"  that 
is  "  the  king  killed  or  dethroned  by  foreigners.'*  It  is  stated  that  ^at 
the  time  of  his  death,  the  temple  Dha-ma-ydn-gyi  was  unfinished. 

He  was  succeeded  by  his  son  Meng-ri-na-ra-thein-kha.  He  appoint- 
ed his  younger  brother  to  the  office  of  Ein-she-meng  or  "  lord  of  the 
eastern  house,"  a  title  equivalent  to  that  of  crown-prince.  This  is  the 
first  time  the  title  is  mentioned  in  the  history.  After  some  time,  the 
king,  under  pretence  of  a  war  having  broken  out  on  the  northern 
frontier,  despatched  his  brother  to  that  quarter  in  command  of  an  army. 
He  then  took  possession  of  his  brother's  wife.  The  crown-prince 
found  that  there  was  no  war,  and  when  he  discovered  the  wrong  that 
had  been  done  him,  he  returned  to  the  city  and  put  his  brother  to 
death.  He  then  succeeded  to  the  throne  under  the  title  of  Na-ra-ba- 
di-tsi-thd. 

He  is  represented  as  a  good  king.  He  visited  all  parts  of  his  king- 
dom. He  built,  at  Pu-gdn,  the  temples  called  Oau-dau-pal-leng  and 
Tsd-la-ma-nf ;  and  one,  a  Tha-ma-hti  not  far  from  the  city,  called 
Dham-ma-r&-dzi-ka.  This  king  had  constant  communication  with 
Ceylon.  Four  Bah4ns  from  Ceylon  settled  at  Pu-g6n  and  introduced 
some  new  philosophical  doctrines.  The  king  is  highly  praised  for  his 
piety  and  attention  to  the  affairs  of  his  countiy.    Ho  died  after  a 
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reign  of  thirty-seven  years,  and  was  succeeded  by  his  son  Dze-ya-thein- 
kha,  in  the  year  1204,  A.  D. 

Dze-ya-thein-kha  had  a  qniet  reign.  He  was  chiefly  occnpied  witli 
religious  buildings.  He  finished  the  Gau-dau-pal-leng  temple  com- 
menced by  his  father,  and  built  the  Bau-di  temple  with  some  others, 
which  are  now  less  known. 

His  son  Eya-tswd  called  also  Dham-ma-ri-dzll  was  pre-eminent  in 
learning.  He  gave  his  whole  time  to  the  study  of  religion  and 
philosophy,  and  left  the  affairs  of  the  kingdom  to  his  son  U-za-n&. 
As  a  work  of  merit,  he  formed  a  lake  by  damming  up  a  mountaia- 
stream,  where  all  kinds  of  water-fowl  enjoyed  themseWes,  and  which 
also  watered  rice-lands.  He  was  learned  and  pious,  but  the  religious 
zeal,  and  the  art  which,  during  two  hundred  years  had  existed,  and 
through  which  the  noble  temples  still  to  be  seen  at  Pu-g&n,  had  been 
built,  now  had  passed  away.  This  king  only  commenced  a  pagoda, 
not  now  to  be  traced,  which  he  did  not  live  to  complete.  He  died 
from  an  accidental  wound  after  a  reign  of  sixteen  years. 

His  son  U-za-n&  succeeded.  This  king  had  been  accustomed  as  a 
young  prince  to  hunt  wild  elephants  in  the  forests  of  Pegu.  He  went 
there  again  to  follow  this  sport,  and  was  killed  by  a  wild  elephant, 
having  reigned  five  years. 

This  king  left  two  sons,  Thi-ha-thti  and  Meng-khw^-khy^.  The 
former  had  been  appointed  heir  to  the  throne,  but  a  powerful  noble 
formed  a  conspiracy,  and  he  was  set  aside.  The  younger  son  Meng- 
khwe-khye  then  succeeded  with  the  title  of  Na-ra-thi-ha-pa-te.  There 
was  a  rebellion  in  the  province  of  Mut-ta-m&  (Martaban)  head- 
ed by  the  Governor  Nga-Shwe-lay ;  but  it  was  suppressed.  This 
king  lived  in  greater  luxury  than  any  of  his  predecessors.  He  com« 
menced  building  a  pagoda  called  Men-ga-1^  dze-di.  But  there  was  a 
prophecy  which  said  "  The  pagoda  is  finished  and  the  country  ruined." 
The  king  therefore  paused  and  for  six  years  did  nothing  to  the  pagoda. 
But  he  afterwards  thought  this  fear  of  consequences  inconbisteut  with 
piety,  and  discreditable  to  his  fame  as  a  king,  he  therefore  finished  the 
pagoda  in  the  year  636  or  A.  D.  1274.  In  the  relic  chamber  were 
deposited  golden  images  of  the  disciples  of  Gau-da-ma ;  golden  models 
of  the  holy  places ;  golden  images  of  the  fifty-one  kings  of  Pu-gin, 
and  images  of  the  king,  his  wives  and  children,  and  of  the  nobles  of 
the  country.    Holy  relics  were  also  deposited. 
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In  the  year  643,  answering  to  A.  D.  1281,  the  Takings  rebelled. 
They  killed  the  Governor  of  Martaban  named  A-leim-m^,  and  W^i-ri- 
ru  made  himself  king.  The  same  year  the  Emperor  of  China  sent  am- 
bassadors  to  demand  gold  and  silver  vessels  as  tribute,  saying  that 
king  A-naa-ra-htd  had  presented  snch  tokens  of  homage.  The 
ambassadors  were  insolent  in  their  conduct,  and  the  king,  against 
the  remonstrance  of  his  ministers,  had  them  pnt  to  death.  The  Em- 
peror of  China  now  assembled  an  army  to  punish  this  outrage.  The 
king  appointed  two  brothers  named  A-nan-da-pits-tsin  and  Kan- 
da-pits-tsin  to  command  his  army.  They  marched  to  the  city  of 
Nga-tshanng-gyan,  which  appears  to  have  been  near  the  Ba-mau  or 
Ta-ping  river.  This  city  they  fortified,  and  then  for  three  months 
resisted  the  invaders  at  the  passage  of  the  Ba-mau  river.  But  they 
were  overpowered  by  numbers,  and  forced  to  retreat.  The  Ta-ruk 
army  then  crossed  the  river,  and  Nga-tshaung-gyan  was  destroyed. 
The  two  generals  then  retreated  and  built  two  stockades  on  the  east 
ade  of  the  Marie  hill.  There  a  fierce  battle  was  fought.  But  A-n&u- 
da-pits-tsin  was  killed,  and  the  Ta-rdk  army  being  superior  in  num- 
bers, the  Burmese  were  again  defeated.  In  the  meantime  Na-ra-thi- 
ha-pa-te  had  abandoned  the  city  of  Pu-g&n  with  his  whole  court,  and 
had  gone  down  the  river  Irrawaddy  to  Bassein.  The  army  arriving 
at  the  city  and  finding  no  one,  followed  in  the  same  direction.  The 
Ta-ruk  army  pursued  to  the  city,  and  then  further  south  as  far  as 
Ta-r6k-mau,  but  the  way  being  long  and  food  scarce  for  a  large  army, 
they  returned.  The  flight  of  the  king  is  stated  to  have  occurred  in 
the  year  1284,  and  he  is  called  "  Ta-rdk-pye-meng'*  or  the  king  who 
fled  from  the  Ta-rdk.  After  five  months  he  sets  out  on  his  return  up 
the  Irrawaddy.  The  historian  records  the  excessive  luxury  in  which 
the  king  lived,  even  amidst  the  desolation  of  his  country.  He  went 
on  until  he  reached  Prome.  There  his  son  Thi-ha-thd  was  Governor. 
This  prince  forced  his  father  to  swallow  poison. 

This  king  left  several  sons  by  different  mothers.  Three  of  them 
U-za-nd,  Kyau-tswd,  and  Thi-ha-thii  now  disputed  the  throne.  Finally 
Kyau-tBwa,  who  was  Governor  of  Dalla  in  Pegu,  succeeded,  and  became 
king  in  the  year  648  or  A.  D.  1286.  The  Burmese  empire  had  now 
almost  fallen  to  pieces.  The  several  nations  who  had  formerly  been 
tributary  are  enumerated,  and  it  is  added  they  now  became  indepen- 
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dent.  It  is  well  to  enter  these  here  to  show  the  extent  of  territory- 
claimed,  as  having  at  one  time  formed  part  of  the  Empire  of  Pu-gfin. 
First  come  Ra-khaing  and  other  countries  and  tribes  to  the  westward. 
Of  the  three  Taking  divisions,  Pegn  was  taken  by  the  Governor  with 
the  title  of  Ta-ra-byd;  Martaban  was  taken  by  Wd-ri-ru.  The 
countries  of  Yo-da-yd,  Ta-neng-th^-ri,  Thouk-ka-te,  Pi-tha-louk, 
La-gwon-thi'-md-akyau-maing-tsan,  Leng-zeng,  La-waik,  Ywon  or 
Zim-me ;  Gun,  Guen  or  Kyaing-htun,  JA  or  Kaing-rdn,  also  on 
the  east  of  the  Thdn-lwing  river  Maing-mau,  Tse-khweng,  Ho-th6, 
L^-thd,  Mo-n^,  Tsanda,  Mo-wun,  Kaing-m6,  Maing-my^n ;  all  became 
independent.  The  Tsaulon  Shans  on  the  west  of  the  Thanlwin^ 
river  and  of  the  three  Talaing  divisions  the  city  of  Bassein,  still 
remained  to  the  Burmese  country.  At  this  time  there  were,  in  the 
kingdom,  three  brothers  who  were  great  favourites  with  the  king. 
They  were  the  sons  of  a  Shan  Chief  who  had  fled  from  his  country 
while  it  was  disturbed,  and  had  settled  at  Myin-tsaing  during  the 
reign  of  Na-ra-thi-ha-pa-te.  Their  names  were  A-then-kha-ra,  R4- 
dz4-then-gyan,  and  Thi-ho-thu.  The  eldest  received  the  district  of 
Myin-tsaing,  the  second  that  of  Nek-kha-rd,  and  the  third  that  of 
Peng-lay.  They  exercised  great  authority.  The  chief  Queen,  being 
offended  that  she  was  never  consulted  by  the  king,  entered  into  a 
conspiracy  with  the  three  brothers  to  dethrone  Kyau-tswd.  They  had 
built  a  flue  monastery  at  Myin-tsaing,  and  the  Queen  persuaded  the 
king  to  go  to  the  consecration  of  it.  When  there  the  three  brothers 
seized  him  and  forced  him  to  become  a  monk.  This  occurred  in  the 
year  660,  being  A.  D.  1298. 

After  this,  the  Queen  returned  to  Pu-gdn.  The  three  brothers 
guarded  the  late  king  at  Myin-tsaing,  and  ruled  like  kings.  At  Pu- 
gin,  the  eldest  son  of  Kyau-tswd  named  Tsau-nhit  was  allowed  to  live 
m  the  palace ;  his  younger  brother  Meng-sheng-tsau  was  made  Governor 
of  the  district  of  Tha-ret.  In  some  histories  it  is  said  that  Tsau-nhft 
was  merely  permitted  to  live  at  Pu-gdn,  and  that  Thf-ha-thu  the 
youngest  of  the  Shan  brothers  ruled  there.  These  brothers  were  allied 
to  the  royal  family  by  the  marriage  of  their  sister  to  Prince  Thi-ha- 
thu,  son  of  Na-ra-thf-ha-pa-te  who  had  forced  his  father  to  take  poison. 
Their  sister's  daughter  by  that  Prince  was  now  married  to  Meng- 
dieng-tsau  and  they  lived  at  the  city  of  Tha-ret. 
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The  Pu-gdn  dynasty  ends  with  the  deposition  of  Kyau-tswd.  The 
three  Shan  brothers  exercised  what  power  remained  to  the  kingdom. 
Their  anthority  was  gradually  consolidated,  and  about  sixty  years 
liter,  the  city  of  Ava  was  founded.  There  or  in  the  immediate  neigh- 
bourhood, the  capital  of  the  Burmese  monarchy  has  been  established 
np  to  the  present  time. 


It  has  been  shown  in  a  former  paper,  that  after  the  conversion  of 
the  rude  Turanian  tribes,  dwelling  in  the  country  of  the  upper  Irra- 
waddy  to  Buddhism,  they  assumed  the  national  name  of  Mrdn-m6.  In 
hiter  times  other  cognate  tribes  have  been  absorbed  in  that  nationality. 
Probably  the  most  remarkable  instance  of  this  assimilation,  is  that  of 
the  Talaing  or  Mwun  people,  which,  in  about  a  century,  has  become 
nearly  lost  in  name  and  language,  amidst  the  Mran-m6  in  their  own 
country  of  Pegu.    In  the  early  time  of  the  Mr^ln-m&  people,  a 
monarchy  was  established,  having  the  capital  city  at  Tagting  or  old 
Pu-g^    It  was  afterwards  overthrown  by  an  invasion  of  tribes  who 
came  from  the  east  or  north-east.    The  conquered  people  or  portions 
of  them,  retired  down  the  Irrawaddy,  and  established  themselves  in 
the  country  near  to  the  present  town  of  Prome.    There  kindred  tribes 
already  existed  ;  the  Pyd  or  Byd  being  on  the  east  bank  *of  the  river, 
and  the  K&m-r&n  or  K&n-ran  being  in  the  hilly  country  to  the  west,  and 
in  the  southern  part  of  the  country  now  called  Ra-khaing  or  Arakan. 
A  city  was  now  built  to  the  east  of  the  present  town  of  Prome,  and 
received  the  name  of  Tha-re-khet-ta-rd.    The  remains  of  this  city  still 
exist,  and  the  positions  of  the  walls  and  gates  are  shown  by  the  pea- 
sants of  the  neighbourhood.    Some  ancient  pagodas,  built  of  stone,  are 
also  to  be  seen.    The  city  is  now  generally  called  Ra-the-myo,  or 
dty  of  the  hermit,  from  the  legend  of  the  hermit  recorded  in  the 
Mah4-rd-dzd-Weng.   The  name  Tha-re-khet-ta-r^i  appears  to  be  the 
Burmese  form  of  the  Pali,  Thi-ri-khet-ta-rfi,  the  latter  word  being 
the  same  as  E^shatriya  and  referring  to  the  supposed  Indian  descent 
of  the  hermit  and  of  Dwot-ta-biing  the  founder  of  the  city.  It 
hag  already  been  shown  in  a  former  paper,  that- the  Burmese  royal 
family,  claim  to  be  descended  from  the  race  to  which  Gau-da-ma 
belonged,  that  is,  the  Sakya  tribe  included  in  the  Kshatriya  division 
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of  the  peoples  in  Gangetic  India.    The  whole  term  then  would 
mean  City  of  the  noble  Eshatriya.    This  city  founded,  according 
to  Burmese  history,  in  the  fifth  century  before  Christ,  continued 
the  seat  of  government  of  the  Burmese  monarchy  for  537  years- 
During  this  period  we  are  not  informed  as  to  events  in  the  upper 
Inawaddy,  where  it  is  probable  the  tribes  coming  from  the  eastward 
continued  to  maintain  themselves.    The  monarchy  at  Tha-re-khet-ta- 
rd  is  represented  as  being  transmitted  in  the  same  family  with  only 
one  break.    This  defect  also  is  supposed  to  have  been  remedied  ia 
after  times  by  the  appearance  of  a  true  descendant  of  the  ancient  royal 
race.    The  dynasty  established  near  Prome  is  represented,  consistently 
with  Buddhist  tenets,  as  being  finally  brought  to  an  end,  by  the 
mysterious  but  inevitable  influence  of  an  act  of  impiety.    The  sin 
which  produced  this  result,  was  the  act  of  devoting  .a  portion  of  the 
gold  of  a  holy  image  to  secular  objects ;  and  though  the  king  was  not 
personally  involved  therein,  yet  he  and  his  country  were  thereby 
doomed  to  destruction.    A  legend  relates  how  dark  rumours  of  coming 
wars  and  tumults,  prevailed  among  the  people  ;  and  from  the  general 
dread  and  distrust  which  ezbted,  a  trifling  occurrence  was  the  imme- 
diate occasion  of  a  civil  war.    The  several  tribes  which  still  existed 
separately,  though  subject  to  one  king,  fought  with  each  other.  A 
portion  of  the  Pyd  tribe  retired  to  the  north,  and  finally  settled  at  the 
place  called  new  Pu-g^,  on  the  east  bank  of  the  Irrawaddy  river. 
This  is  about  one  hundred  and  seventy  miles  north  of  Prome.  Here 
a  new  dynasty  was  established,  which  is  held  to  be  the  true  royal  race 
of  Burma ;  while  Prome  appears  at  this  time  to  have  been  subdued 
and  occupied  for  some  time,  by  the  Talaing  people  coming  from  the 
south.    But  on  this  point  the  Burmese  narrative  is  not  clear.  It 
does  not  appear  what  extent  of  territory  belonged  to  the  monarchy  of 
Tha-re-khet-ta-r&.    It  is,  however,  probable  that  it  did  not  extend  on 
the  south  farther  than  a  ridge  of  hills  called  A-kauk-taung,  about  forty 
miles  below  Prome.  On  the  north,  it  may  have  reached  to  Mye-de,  fifty 
miles  distant ;  while  east  and  west  it  did  not  extend  beyond  the  hills 
which  bound  the  valley  of  the  Irrawaddy.  During  the  time  this  kingdom 
lasted,  it  is  probable  that  the  tribes  coming  from  the  northeast,  who 
had  overthrown  the  Buddhist  kingdom  established  in  the  upper  Irra- 
waddy, gradually  mingled  with  the  earlier  inhabitants.    After  the 
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csUblishment  of  tbo  monarchy  at  new  Pa-g^,  the  upper  country  in 
time  became  subject  to  that  kingdom.  The  large  inflaence  which  the 
Pjd  tribe  had  in  the  formation  of  that  monarchy  is  evident  from  the 
l^end  of  the  third  king  called  Pyd-meng-tf,  who,  the  historian  is 
Mudoos  to  show,  was  not  a  Pyd  by  race,  but  a  descendant  of  the  an- 
cient kings  of  Tagting.  An  interval  of  more  than  two  hundred  years 
oocnrs  before  any  event  of  consequence  is  recorded.  The  arrival  of 
the  celebrated  teacher  Bud-da-gau-tha,  bearing  the  Buddhist  scriptures 
from  Ceylon,  is  an  event  which  is  justly  regarded  of  the  highest 
importance  to  the  Indo-Chinese  nations.  It  may  be  accepted  as  an 
liistorical  fact  that  he  came  to  Tha-htun,  which  is  situated  a  few  miles 
north  of  Martaban,  and  which  was  then  the  capital  city  of  one  of  the 
TaLung  states.  In  most  histories  of  Burma,  it  is  stated  that  he  was 
a  native  of  Tha-htun,  but  this  claim  now  seems  to  be  abandoned. 
The  year  given  for  his  arrival,  A.  D.  403,  has  no  doubt  been  fixed, 
after  consulting  the  Mahawanso  of  Ceylon,  but  still  is  scarcely  consis- 
tent with  it,  as  he  was  in  Ceylon  during  the  reign  of  Mahd  Ndma, 
who  began  to  reign  in  A.  D.  410.  The  Burmese  Mahd-r&dzd-weng 
issames  that  the  whole  of  the  Buddhist  scriptures  were  at  this  time 
brooght  to  Pu-g6n.  This  is  not  credible.  The  intercourse  between 
the  Burmese  and  Talaings  at  this  time  appears  to  have  been  but  small, 
and  as  has  been  seen,  the  history  subsequently  relates  the  arrival  of 
the  scriptures,  and  the  reform  of  religion,  as  being  brought  about  in 
the  reign  of  A-nau-ra-htd,  or  about  six  hundred  years  afterwards.  At 
the  beginning  of  the  fifth  century  of  the  Christian  era.  it  is  probable 
that  Buddhism  in  Burma  was  in  a  very  corrupt  state.  Oiiginally 
established  in  the  country  of  the  upper  Irrawaddy  by  missionaries  from 
Gaogetic  India,  the  religion  had  been  overwhelmed  by  the  irruption 
of  tribes  from  the  eastward  ;  the  Burmese  people  in  the  central  Irra- 
waddy country  appear  to  have  remained  isolated  for  some  centuries. 
In  the  year  638,  A.  D.,  during  the  reign  of  Then-gd  Rd-dz4  there  is 
eridence  of  intercourse  with  India,  as  a  new  era  .was  then  adopted, 
which  is  in  UBe  to  the  present  time.  In  the  Mahd-rd-dz4-weng  there 
iaa  frequent  confusion  of  dates.  The  writers  have  attempted  to 
reconcile  dates  on  stone  inscriptions  recording  the  dedication  of  tem- 
ples and  monasteries  with  those  derived  from  other  sources.  The 
consequence  is,  that  in  many  cases,  it  is  evident  that  the  dates  for 


15 


106 


On  the  Hittory  of  the  Burma  Baee, 


[No.  2, 


some  events  have  been  made  to  fit  into,  what  was  supposed  to  be,  an 
absolute  necessity.  But  on  the  whole,  there  appears  to  have  been  aa 
honesty  of  purpose,  and  a  painstaking  care  in  the  writers  of  the  Bur- 
mese national  history,  which  is  highly  creditable  to  them. 

In  Robinson's  history  of  Assam,  we  are  informed,  on  the  authority 
of  Pemberton,  that  the  Shans,  about  the  year  80  of  the  Christian  era, 
established  the  kingdom  of  Pong,  of  which  Mo*gaung  was  the  capital. 
This  city  is  on  a  feeder  of  the  Irrawaddy,  about  eighty  miles  north 
from  Ba-mau,  It  was  not  until  seven  hundred  years  later,  that  they 
extended  their  territory,  eastward  to  the  country  around  Ba-maa  ; 
and  westward  to  Munnipdr  and  Assam.  In  the  latter  country  they 
are  called  Ahom.  It  was  the  decline  of  this  kingdom  which  enabled 
A-nau-ra-ht&  to  re-assert  the  rights  of  the  Burmese  people  to  the 
territory  of  the  upper  Irrawaddy,  in  the  eleventh  century  ;  and  it  has 
remained,  with  a  few  intervals,  under  the  Burmese  kings  ever  since. 

In  the  early  part  of  the  eleventh  century  of  the  Christian  era,  the 
great  hero  of  the  later  Burmese  history,  A-nau-ra-ht^  ascended  the 
throne.  That  this  king  conquered  Tha-htun  and  procured  the  Buddhist 
scriptures  from  thence  cannot  be  doubted.  His  reform  of  religion  is 
minutely  and  graphically  described.  He  had  intercourse  with  India 
and  China.  He  appears  to  have  established  and  maintained  the  in- 
fluence of  his  government  in  the  upper  Irrawaddy.  In  the  reigns  of 
his  immediate  successors,  and  during  a  period  of  little  more  than  one 
hundred  and  fifty  years,  were  built  the  magnificent  temples  which  still 
remain  uninjured  at  Pu-gin.  They  show  a  grandeur  of  design  seen 
nowhere  else  from  the  Indus  to  the  Cambodia  river,  and  have  rather 
the  appearance  of  gothic  Cathedrals  than  of  Buddhist  temples.  It  is 
remarkable  that  the  most  elaborate  of  these,  in  internal  sculptured  de- 
coration, if  not  in  general  design,  was  the  first  erected.  It  is  that 
called  A-nan-da,  which  was  built  by  Kyan-tsit-thd  supposed  son  of 
A-nau-ra-htd,  who  ascended  the  throne  in  the  year  1064,  A.  B. 
Nearly  the  last  of  these  great  temples,  called  Dham-ma-yan-gyi,  was 
built  by  king  Na-ra-thd  amidst  general  discontent  at  his  tyranny  and 
extortion,  which  were  exercised  apparently  to  provide  funds  for  the 
building.  It  was  unfinished  at  his  death,  and  from  its  present  ap- 
pearance was  probably  never  completed.  The  intercourse  which  at 
this  period  existed  between  Pu-g&n  and  the  countries  of  India  and 
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Cejion  will  no  doubt  accoant  for  the  beautiful  work  in  the  architec- 
toral  details  of  these  buildings.  But  the  designs  for  tbem  appear 
not  to  have  been  derived  from  Indian  examples,  and  the  fervent 
reriyal  of  Buddhism  may,  for  a  short  period,  have  called  forth  a  talent 
which  derived  its  existence  from  enthusiasm  for  religion.  The  close 
coimection  of  Borma  with  India  at  this  period  is,  in  other  respects, 
worthy  of  notice.  King  A-nau-ra-htd  is  represented  as  having 
married  a  daughter  of  the  king  of  We-thd-li ;  the  ancient  kingdom 
of  We-th6-Ii  situated  to  the  north  of  Patna,  could  scarcely  be  in 
existence  at  this  time,  and  the  statement  may  he  taken  to  mean  that 
A-nau-ra-ht4  did  marry  the  daughter  of  some  Buddhist  R^jd.  A 
strange  mystery  is  at  first  thrown  over  the  paternity  of  Kyah-tsit-tha, 
who  was  the  son  of  this  Indian  princess;  and  still  stranger  is 
the  doubt  as  to  the  paternity  of  Kyan-tsit-t^a's  grandson  and  successor 
A-ldng-td-thd.  His  mother  was  the  daughter  of  Kyan-tsit-thd, 
and  it.8eem8  to  be  implied  in  the  history  that  his  father  was  an  Indian 
prince,  son  of  the  king  of  Pa-teik-ka-rd.  This  prince  came  to 
Pu-gin  and  committed  suicide  there,  after  which  Kyau-tsit-thd*s 
daughter  was  married  to  a  son  of  Kyan-tsit-thd's  half  brother  Tsau-ld. 
It  is  hy  no  means  clear  what  name  is  represented  hy  Pa-teik-ka-rd. 
The  Burmese  make  sad  havoc  of  all  Indian  names,  except  those 
which  they  have  received  through  the  ancient  P41i.  The  only  name 
which  I  can  discover,  as  likely  to  have  been  meant,  is  Vikrampur, 
which  was  near  Dacca,  and  was  for  some  time  the  capital  of  Eastern 
Bengal,  before  the  Mahomedan  conquest,  which  commenced  in  1203. 
Up  to  the  close  of  the  eleventh  century  of  the  Christian  era, 
or  even  later,  it  is  not  improbable  that  the  kings  of  Bengal  were 
still  Buddhist ;  and  unless  this  part  of  the  Burmese  history  is  pure 
invention,  that  must  have  been  the  case.  But  perhaps  the  strangest 
Btory,  illustrating  the  connection  at  this  time  between  the  two 
countries,  is  that  told  of  the  revenge  taken  by  the  king  of  Pa-teik- 
ka-ri  for  the  murder  of  his  daughter  by  king  Na-ra-thd.  This 
story  can  scarcely  have  been  invented.  It  is  not  one  tending  to 
exalt  the  glory  of  the  royal  race,  an  object  very  dear  to  Burmese 
historians.  The  name  given  to  this  king  also  "  Kul6-kyd-meng," 
or  the  king  killed  by  foreigners,  is  that  by  which  he  is  now 
conunonly  called.    Another  undoubted  instance  of  the  connection 
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of  the  kings  of  Burma  with  Bengal,  is  the  rebuilding  of  the 
temple  at  Buddha  Gayd  under  the  orders  of  A-ldng-tsi-tbd  at 
the  beginning  of  the  twelfth  century. 

In  the  reign  of  Na-ra-thi-ha-pa-te  occurred  the  invasion,  by  the 
Mogul  or  the  Tartar  army  under  the  orders  of  the  Emperor  Kablai 
Khan,  which  is  mentioned  in  the  travels  of  Marco  Polo.  As 
far  as  I  know,  this  is  the  first  mention  of  Burma,  at  least  in  modern 
times,  by  any  European  author.  It  will  be  well  therefore  briefly  to 
compare  his  account  of  the  invasion  of  the  Moguls  with  what  is 
stated  in  the  Burmese  history.  In  the  edition  of  the  great  traveller 
by  Hugh  Murray,  what  relates  to  Burma  is  contained  in  chapters 
49,  50,  and  51.  From  the  first  of  these,  it  appears  that  in  the 
year  1272,  the  great  Khan  sent  an  army  of  Tartara  in  the  province 
of  Caraian  or  Karazan,  which  is  understood  to  be  northern  Yun^ 
The  king  of  Mien  or  Burma,  thinking  he  was  going  to  be  attacked, 
assembled  a  large  army,  advanced  to  the  city  of  Yociam,  and  took 
post  in  a  plain  at  the  distance  of  three  days'  journey.  There  a 
great  battle  was  fought,  in  which  the  Burmese  were  defeated. 
Afterwards  the  Tartar  Khan  conquered  the  country  of  Mien. 
Chapter  50  describes  the  route  from  Caraian  into  Burma,  which 
may  be  either  that  leading  down  the  Bamau  river  to  the  Irrawaddy, 
or  that  leading  nearly  direct  south  to  Thein-nf.  Both  are  followed 
by  caravans  at  the  present  day,  and  no  doubt  were  formerly.  But 
the  route  taken  by  the  army  of  invasion  was  that  leading  down  to 
Ba-mau.  Chapter  51  refers  to  the  capture  of  the  city  of  Mien 
or  Pu-g^  by  the  Tartar  army.  This,  as  related  by  Marco,  may 
either  result  from  an  immediate  march  on  the  capital,  after  the 
battle  described  in  Chapter  50,  or  may  possibly  refer  in  part  to 
the  proceedings  of  a  subsequent  expedition. 

I  think  it  must  be  admitted  that  the  Burmese  account,  as  regards 
the  localities  of  the  campaign,  is  more  likely  to  be  correct  than 
Marco's,  who  wrote  his  narrative  long  after  the  transactions  referred 
to,  and  perhaps  without  even  notes  to  assist  his  memory ;  considering 
that  his  general  correctness  is  marvellous.  The  city  of  Yociam  is 
generally  understood  to  refer  to  Yung-chang,  called  by  the  Burmese 
Wun-shen,  which  lies  about  a  day  and  a  half's  journey  east  of  the 
Salwin  river.    Now  the  Burmese  would  scarcely  be  so  imprudent. 
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friien  tliej  stood  on  the  defensive,  as  to  advance  so  far  as  that  city 
twaj  from  their  resources.    And  their  own  account  in  the  national 
history  is  quite  inconsistent  with  such  a  theory.    In  short,  what 
tliey  relate,  is  just  what  a  prudent  general  would  do  in  similar 
drcmostanceB.    That  is  the  pass  into  Burma  likely  to  be  taken  by 
the  enemy  was,  that  formed  by  the  course  of  the  Ta-ping  or  Bamau 
ri?er  through  the  mountains.    The  Burmese  army  defended  that 
pass,  and  had  a  fortified  post  called  Nga-tshaung-gyan  a  little  in 
their  rear.    l*or  three  months  they  resisted  the  Tartar  army,  but 
being  overpowered  by  numbers,  were  forced  to  retreat,  and  abandon 
the  fortified  post.    They  then  took  post  at  the  Male  hill,  nearly 
two  hundred  miles  further  south  where  they  built  two  stockades. 
Here  a  decisive  battle  was  fought,  in  which  the  Burmese  acknow- 
ledge they  were  entirely  defeated,  and  the  Ta-ruk  army  marched 
<m  to  the  capital  Pu-g^n,  about  one  hundred  and  fifty  miles  distant. 
Now,  from  this  narrative,  it  is  evident  that  there  was  fighting  in 
Ae  hilly  country  bordering  on  Vociam,  but  some  six  or  seven 
ordinary  days'  journey  from  it ;  and  that  the  great  battle  took  place 
at  least  some  ten  or  twelve  days*  journey  farther  still.    How  is  this 
to  be  reconciled  with  Marco  Polo's  battle  near  the  city  of  Vociam  ? 
In  the  first  place,  Marco  speaks  of  the  kingdom  of  Vociam,  and  it 
spears  from  the  Burmese  history,  that  after  the  war,  the  Chinese 
added  to  their  territory  several  of  the  frontier  districts  which 
remained  under  the  direct  government  of  the  Tartar  governor  of 
Yung-chang.    So  that  Marco  appears  to  attribute  to  the  kingdom 
of  Vociam  a  greater  extent  of  territory  to  the  west,  than  it  possessed 
before  the  war.    And  as  he  states,  the  Khan     added  the  lands 
of  Mien  to  his  dominions,*'  he  perhaps  used  the  term  kingdom 
of  Vociam,    as  extending  down  to  the  Irrawaddy  river.  But 
Marco's  is  a  somewhat  disjointed  narrative,  and  in  the  51st  Chapter, 
appears  to  raise  up  a  subsequent  expedition  with  the  capture  of 
Pu-gdn  in  the  reign  of   Na-ra-thi-ha-pa-te.    His  words  are  as 
follows : — "  When  the  great  Khan  conquered  that  city,  he  desired 
"all  the  players  and   buffoons,  of  whom   there    were    a  great 
"  number  in  his  court,  to  go  and  achieve  the  conquest,  offering 
"them  a   captain  and  some  warlike  aid.    The  jesters  willingly 
"  undertook  the  affair,  and  setting  out  with  the  proffered  assistance, 
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**  subdued  this  province  of  Mien.  "    Now  this  story  is  quite  incon- 
sistent with  what  Marco  tells  us  in  the  49th  Chapter  of  the  hard 
fought  battle  the  Tartars  had  with  the  Burmese  in  the  kingdom 
of  Vociam  in  the  year  1272.    That  surely  could  not  have  led  the 
Khan  to  anticipate  in  future  a  feeble  resistance  from  such  a  people. 
Oan  this  statement  be  explained  from  the  Burmese  history?  I 
think  it  may  be.    The  Burmese  virtually  acknowledge  that,  after 
the  capture  of  their  capital,  the  kingdom  became  dependant  on  the 
Tartar  Khan.    The  king  called  contemptuously  "  Ta-ruk-pye-ming," 
having  been  murdered,  his  son  Kyau-tswa  was  deposed,  and  three 
Shan  chiefs  governed  the  country  from  Mym-tsaing,  a  city  about 
thirty  miles  south  of  Ava,  where  the  Shan  brothers  had  established 
themselves.    This  is  represented  as  herng  the  state  of  affairs  in  the 
year  1298,  (1291  by  the  revised  dates),  or  fourteen  years  after  the 
capital  had  been  taken  by  the  Tartars.    Then  the  deposed  king 
Kyau-tswa  complained  to  the  Khan,   apparently  acknowledging 
himself  to  be  a  tributary  king.    A  Tartar  army  came  into  Burma 
to  restore  king  Kyau-tswa.    The  Shan  brothers  made  no  resistance, 
but  conciliated  the  Tartar  general  with  rich  presents,  and  disposed 
of  Kyau-tswa's  claim  by  putting  him  to  death.    This  plan  was 
adopted  by  the  advice  of  "players  and  buffoons,'*  who  possibly 
may  have  come  with  the  Tartar  army.    The  Burmese  history 
states  that  the  Shan  brothers  were  advised  to  consult  tumblers  and 
rope-dancers.    The  Burmese  are  very  fond  of  consulting  the  fates, 
by  listening  to  undesigned  warnings  by  children  or  persons  of  low 
estate.    In  accordance  with  this  idea,  the  tumblers  and  rope-dancers — 
who  may  be  accepted  as  equivalent  to  the  players  and  buffoons  of 
Marco— were  summoned  to  exhibit  a  performance.    They  sang  a 
song  in  which  occurred  the  words : — "  There  can  be  no  dispute, 
if  there  is  no  disputant."    This  was  accepted  as  a  guide  to  action ; 
Kyau-tswa  was  killed,   and  his    head  delivered  to  the  Tartar 
general, — together  with  arguments  in  the  shape  of  presents,— to 
show  that  no   disputant  to  the  existing  government  remained. 
The  Tartar  general  then  agreed  to  withdraw  his  army  after  having 
employed  it  in  the  unexplained  work  of  digging  a  canal,  which 
is  shewn  near  Myin-tsaing  to  this  day.    The  occasion  for  this  second 
appearance  of  a  Ta-ruk  or  Tartar  army  is  certainly  consistent  with 
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tiie  whole  narrative  as  given  in  the  Barmese  history,  and  it  may  be, 
thttthe  quaint  story  of  the  tumblers'  advice  being  followed  in 
an  affair  of  such  importance,  gave  rise  to  the  distorted  gossip  which 
liarco  has  repeated  at  second  or  third  hand.  It  is  evident  that 
Marco  was  not  aware*  or  had  forgotten  that  a  revelation  had  been 
accomplished  in  Burma  since  Pa-gdn  had  been  taken  in  the  first 
instance  ;  that  the  king  had  been  deposed,  and  that  consistently  with 
the  traditiouA  of  the  race,  a  new  dynasty  now  gradually  rising,  had 
abandoned  tlie  ancient  capital,  the  fortune  of  which  had  passed 
away,  and  bad  settled  in  another  city,  where  the  interview  with 
the  general  of  the  second  Tartar  invasion,  took  place.  Hence  the 
"city  of  Mien,"  of  the  first  invasion  is  represented  by  Marco 
as  the  "  city  of  Mien"  of  the  second  also.  In  short,  in  chapter 
51,  events  at  Pu-g^  and  events  at  Myin-tsaing,  which  occurred 
fourteen  years  apart,  are  mixed  up  together. 

In  regard  to  dates,  Marco  Polo  represents  the  first  war  as  occurring 
in  1272.    The  Burmese  represent  the  quarrel  as  arising  in  1281  and 
Pu-g6n  as  being  taken  in  1284.    The  Burmese  dates,  as  now  given, 
are  not  to  be  depended  on  within  ten  or  twelve  years,  for  there  has 
no  doubt,  been  a  general  readjustment  of  dates  throughout  the 
Mahi-ra-dz&-weng.    And  I  have  found  a  positive  error  of  seven 
years  from  dates  contained  in  their  own  history.    The  taking  of 
Pu-gin  will  therefore  be  correctly  1277.    But  I  am  satisfied  that 
for  many  years  previous  to  1281,  there  had  been  no  quarrel  with 
the  Ta-ruks  or  Chinese.    There  is  no  trace  of  such  an  event  in 
the  Burmese  history  since  the  time  of  A-nau-ra-htd,  about  two 
hundred  and  fifty  years  before.    Had  any  dispute  occurred  with 
China,  especially  during  or  about  the  year  1272,  it  would  surely 
have  been  mentioned  in  the  Burmese  annals.    But  about  that  time, 
the  king  of  Burma  was  occupied  with  the  affairs  of  the  southern 
portion  of  his  country.    His  predecessors,  for  some  generations,  had 
been  occupied  more  with  the  countries  to  the  westward  than  with 
those  to  the  east.    And  this  leads  to  a  question  which  has  caused 
difficulty  in  the  title  which  Marco  has  given  to  the  king  of  Burma 
^namely  king  of  Mien  and  Bangald.    It  is  the  latter  word  that 
requires  explanation.    We  have  already  seen,  that  there  was  an 
undoubted  connection  of  Burma  with  Bengal  and  other  parts  of 
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India,  commencing  in  more  modern  times,  with  the  great  revival 
of  Buddhism  under  A-nau-ra-ht&  in  the  early  part  of  the  eleventK 
century  of  the  Christian  era.    Marriages  were  contracted  between 
the  royal  family  of  Burma,  and  the  family  of  some  Raja,  apparently 
a  Buddhist,  in  Bengal.    The  strange  tale  of  the  assassination  of 
king  Nara-thd  by  Indians  sent  from  Bengal,  has  been  related. 
From  all  these  circumstances,  and  from  the   conquests  attributed 
to  A-nau-ra-hti,  it  is  very  probable  that  after  the  conquest  of 
Bengal  by  the  Mahomedans  in  the  thirteenth  century,  the  kingfs 
of  Burma  would  assume  the  title  of    kings  of  Bengal.    It  is 
nowhere  expressly  stated  in  the  Burmese  history,  but  the  course 
of  events  renders  this  very  probable.    We  know  that  this  claim 
to  Bengal  was  asserted  by  the  king  of  Burma  in  long  after  years. 
In  the  journal  of  the  Marquis  of   Hastings,  under  the  date  of 
September  6th,  1818,  is  the  following  passage  :— "  The  king  of 
"  Burma  favoured  us  early  this  year  with  the  obliging  requisition. 
"  that  we  should  cede  to  him  Moorshedabad  and  the  provinces  to  the 

east  of  it  which,  he  deigned  to  say,  were  all  natural  dependencies  of 
"  his  throne."  And  at  the  time  of  the  disputes  on  the  frontier  of 
Arakan  in  1823-24,  which  led  to  the  war  of  the  two  following  years, 
the  governor  of  Arakan  made  a  similar  demand.  We  may,  therefore, 
reasonably  conclude  that  at  the  close  of  the  thirteenth  century 
of  the  Christian  era,  the  kings  of  Pu-g6n  called  themselves  kings 
of  Burma  and  Bengala. 

In  order  that  the  reader  may  have  a  distinct  view  of  the  several 
dynasties  of  the  Burmese  monaichy  as  recorded  in  the  Maha-ra- 
dza-weng,  I  have  drawn  out  a  table  of  them  from  the  earliest  time. 
The  list  of  kings  who  are  said  to  have  reigned  at  Ta-gdng  and 
upper  Pu-gin,  before  the  establishment  of  the  kingdom  of  Tha-re- 
khet-tara,  I  have  not  considered  it  necessary  to  give  in  detail.  But 
the  name  of  each  king,  and  the  length  of  his  reign,  commencing 
with  Ma-hi-th4m-ba-wa,  in  the  year  483  B.  C,  has  been  carefully 
copied  from  the  Burmese  history.  In  regard  to  dates,  there  arc 
given  in  the  Mahi-radzd-weng  various  local  eras.  To  avoid  con- 
fusion, these  have  been  omitted,  until  the  existing  era  commencing 
with  639  A.  D.  is  reached.  The  era  of  Qaudama's  death,  commenc- 
ing with  543  B.  C.  which  is  in  use  in  Burma  and  all  the  adjoining 
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Baddhist  countries,  has  been  followed  in  arranging  the  chronology, 
and  the  corresponding  years  B.  C.  and  A.  D.  have  occasionally  been 
inserted.  I  haxe  found  a  difference  of  seven  years  between  the  reckon- 
ing of  the  existing  era  in  the  Mahd  Rddz4  Weng,  and  what  is 
deduced  from  adding  up  the  number  of  years  of  each  reign.  Thus 
A-naa-ra-hta  is  said  to  ascend  the  throne  in  the  Burmese  year  379. 
But  I  make  out  the  year  to  be  372 — ^to  A.  D.  1010,  and  have 
therefore  so  entered  it  in  the  list.  This  correction  would  make 
the  capture  of  Pu-g^n  by  the  Tartar  army,  occur  in  the  year  1277, 
A  D.,  instead  of  1284,  A.  D.,  as  stated  in  the  text. 

Erratum. 

In  the  paper  on  the  history  of  the  Burma  race  in  note  at  page 
27,  Vol.  XXIL  it  is  stated  that  Buddhist  missionaries  probably  first 
went  to  Burma  in  the  year  234  of  religion,  or  twelve  years  before 
Alexander  crossed  the  Indus.  There  is  an  error  in  the  last  state- 
ment. The  year  234  of  Qaudama's  death,  corresponds  with  the 
year  309,  B.  C.  being  seventeen  years  after  Alexander  had  crossed 
the  Indus. 

2^0.  1. — List  of  the  kings  of  Burma  as  entered  in   iJie  Mahd 
 B&dzd  Weng, 


Names  of  kings,  ) 


Explanatory  Remarks, 


AbM  B4dz4. 


Da-za  Bddzd. 


This  king  who  came  from  Kap-pi-ta-wot,  and  his 
thirty-two  successors  reigned  at  Tag6ng  or 
Theng^-thd-rahtd.  No  date  is  given  for  the 
commencement  of  the  dynasty.  The  last  king 
named  Bhein-na-ka  was  driven  from  his  country 
by  an  invasion  of  tribes  from  the  east.  His 
queen  Na-ga-tshein  settled  at  Ma-le  above  Ava. 
This  king  is  represented  as  coming  from  Kap-pi- 
la-wot  to  settle  in  the  country  of  the  Upper 
Irrawaddy.  He  mairied  the  queen  Na-ga- 
tshein.  They  and  their  descendants  reign  at 
Mauriza,  Theng-dwe,  Upper  Pu  gan,  and  Pin- 
tsa-ta-yting.  Seventeen  kings  of  this  race  reign- 
ed. The  last  was  Tha-do  Ma-hd  R4dz^.  It 
was  the  two  sons  of  this  king  who  are  repre- 
sented as  being  set  afloat  on  the  Irrawaddy, 
and  floating  down  to  Prome,  near  to  which 
place,  Tha-re-khet-ta-ra*s  dynasty  commenced  to 
reign,  in  the  year  60  of  the  Buddhist  religion, 
or  B.  C.  483. 
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Relationship  not  stated. 

At  the  death  of  this  king  in  A.  D.  95, 
the  kingdom  of  Tha-re-khet-ta-rti  ends. 
There  is  an  interval  of  thirteen  years 
before  the  new  dynasty  begins  to  reign 
at  Pa.g6n. 

This  king  said  to  be  a  nephew  to  Thd- 
pi-nyd,  established  a  dynasty  at  Pu- 
gdn,  which  is  also  called  Pank-g6n, 
Pa-gti-rfi-ma,   Thi-ri-pits-tsa-rti,  Ari- 
m6d-da-n6,  T6m-pa-di-pa,  and  T6m-pa- 
wa-ti. 

Supposed  descendant  of  the  ancient  kings 
of  Mau-re-ya  and  Upper  Pu-g&n. 
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Brother. 

Son!" 

Brother. 

•                •  •      •  . 

•O  00  CO  CO  i-<  00 CO  i-< 

^  O 

r-l  *0 

•  •        •  • 

•  •        •  • 

•  •        •  • 

>••■•.•■••  —44 
•*••••.«•  QO 

oo                        •        •  • 

o               :     :  : 

•OOCOCOOiO  CO  t*-^ 
O  O  O  O  O  f-H  i-H  rH  0^  (M 
CO  CO  CO  CO  CO  CO  CO  CO  CO 

• 

yH                  o     i-i  CO 
CO  CO 

••••*•...•• 

S  ^  H  E-1 M  M  PQ  H  <1  ei 

00C)Oi-404C0^OC0t* 

i-<                         ^'  CO 

Digitized  by 


lie 


On  the  History  of  the  Burma  Race. 


[No.  2, 


CO 

tfS 
< 
H 

Grandson  of  Thay-htan. 

Usurper. 

The  existing  Burmese  era,  though  said  to 
have  been  established  by  Thenga  E&- 
dz&  commences  A.  D.  639,  in  the  month 

1   of  April. 

Relation- 
ship of 

each  suc- 
ceeding 
king. 

Son. 
Son. 
Son. 
Son. 
Son. 

Son.' 

Son. 

Brother. 

Brother. 

Brother, 

Son. 

Son. 

Son. 

Length 
of  reign ; 
yeara. 

CN  CN                »0  ^           r-ii-i      rH  ,-1  i-i 

CN  i-i 

to 
S 

Burmese 
Era. 

o 

0 

i 

o 

0 

< 

  •  • 

CO 

o 

s 
s 

o 

Year  of 
Eeligion. 

• 

COOOQO^COCaTf<?OCC<Mt*h*Oi<MOO 
OOQOOOOiOSOSOOOOOOrHr-ir^ 

00  o 

»0  00 

1— • 

Names  of  Kings. 

 y     ..     ^    ......          .     .  . 

|o         g  ^  c  bo  ° 

io    ^  o  g  1      ?:  60  ^^i^S  ^  3 

i  V  ^g"-?  g  22  iil-l  g  g  il>"^? 
Itasts-g  A|gg||  1  s  g-s.! 

OCOI>-0005       O  i-H  <M  CO  Tj^  O            QO  05 

d 

Digitized  by 


1868.] 


On  the  Hittory  of  the  BvrtiM  Race, 


117 


9 


9 

s 


I 


O 
0 

^  s  ^ 

«  ©  ^ 


50 

d 


9 


9 
O 

« "2 


9 

a 


I 

9 


2    2  n-t 
O   S3   O  C3 
O  08  OQ 

."S  s  feg 


a  .a 


ooco^oo*-© 

GQ  02  02  OQ  n  QQ  QQ  PO  OQ 


(3 
O 
OQ 


«O«OQ0      «  0&  Oi  CO  <N  C/)  OS      «0  CO  <M 

i-i  i-H      rH  CO  <N  ri  CO 


11  Oi 


:  ^ 

00 


o 


WOOOO       rt*  O  Oi  00  i-<  00      (J^ t-^  O  ©1    00  00 

aouiloo     1^  00  00  Oi  ^  CO  ?o  Qo  i-H  o  (M  cn 

'^©iC^O^Ol       (M  <N  <M  <N  CO  CO  CO  CO 

TTm  ::::::::::  :  •  ^ 
 >ss*     •  •• 

^  s 

^W01©l<M  «  CO  CO  CO  00  WCO      OOCOCO*  CO  Tf**^ 


Digitized  by 


Google 


lie 


On  the  History  of  the  Burma  Race. 


[No.  2, 
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Grandson  of  Thay-htan. 
Usurper. 

The  existing  Burmese  era,  though  said  to 
have  been  established  by  Thenga  Rd- 
dzd  commences  A.  D.  639,  in  the  month 
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The  Foems  of  Chand  Barday, ^By  F.  S.  Growsb,  Esq.,  M.  A. 
OxoN,  B.  C.  S. 

In  the  cold  weather  of  1867,  I  addressed  a  brief  note  to  the  Asiatio 
Society,  in  course  of  which  I  suggested  the  desirability  of  taking 
some  steps  towards  the  pablication  of  the  ancient  Hindi  poems 
ascribed  to  Chand  Barday.    The  matter  was  taken  up  by  Mr.  Long 
and  others,  and  an  application  made  to  Government  for  the  loan  of  the 
MS.  preserved  in  the  Agra  College  Library.  The  result  was,  that  in  last 
Jane,  I  was  formally  requested  by  the  Secretary  to  the  Government 
of  the  N.  W.  P.  to  examine  the  poem,  and  write  a  report  upon  its 
valae  in  an  antiquarian  or  general  point  of  view.    The  MS.  was 
duly  forwarded  to  me  through  the  Director  of  Public  Instruction,  and 
I  had  made  some  slight  progress  in  it  when  a  misunderstanding  occurred 
(which  has  since  been  fully  explained)  in  consequence  of  which  I 
abandoned  the  task,  and  returned  the  MS.  But  before  doing  so,  I  had 
pat  myself  in  communication  with  B&bd  Siva  Prasad,  the  well-known 
Inspector  of  Schools,  who  was  kind  enough  to  borrow  for  me  another 
H8.  from  the  Library  of  the  Mah&raj^  of  Benares.  I  had  imagined  that 
this  would  be  useful  for  purposes  of  collation  ;  but  on  inspection  found 
it  to  be  an  entirely  different  poem,  and  bearing  a  different  name,  though 
written  professedly  by  the  same  author  and  treating  of  the  same 
events.    The  Agra  poem,  entitled  Prithirfij  r^,  occupies  1598  folio 
pages,  and  is  divided  into  68  cantos,  corresponding  apparently  with 
the  MS.  consulted  by  Col.  Tod.    It  has  all  the  dignity  and  propor- 
tions of  an  Epic  poem,  commencing,  with  an  elaborate  introduction, 
and  proceeding  through  a  succession  of  incidents  to  a  grand  catastro- 
phe, viz.  the  capture  of  Delhi  and  the  establishment  of  the  Muham- 
madan  dynasty.    The  Benares  poem,  entitled  the  Prithir^j-rdyasd, 
occnpies  only  786  octavo  pages,  plunges  at  once  in  medias  res, 
tenninates  abruptly,  and  is  altogether  much  less  ornate  in  character. 
Though  it  bears  the    same  name  as  the  MS.  described  in  the 
Proceedings  of  the  Society  for  July  last,  it  does  not  appear  to 
correspond  with  it  in  any  other  respect,  judging  at  least  from  the 
table  of  contents,  and  may  be  another  part  of  the  same  work.  As 
copies  of  the  poem  are  exceedingly  scarce,  and  no  two  seem  to  agiee. 
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I  think  it  desirable  to  place  on  record  a  brief  notice  of  each.  Accor- 
dingly I  propose  to  do  so  for  the  copy  that  I  have  examined  by,  Ist, 
giving  a  summary  of  the  contents ;  2dly,  attempting  a  translation  of 
one  canto ;  and  3rdly,  making  a  transcript  of  some  verses  of  the 
original  text. 

This  plan  of  procedure  will  indicate  the  general  scope  of  the  work, 
the  interest  of  the  narrative,  and  the  character  of  the  language ;  which 
are  the  three  points  most  to  be  considered.  I  should  be  glad  to  see 
the  same  scheme  pursued  with  all  other  copies  that  may  be  brought 
to  light. 

The  Benares  MS.  of  the  Prithir6j-r6yas6  is  dated  Sambat  1900.  It  is 
well  written,  but  has  received  numerous  marginal  corrections,  and  stands 
in  need  of  many  more,  being  full  of  clerical  errors.  It  consists  of  two 
books  entitled  I.  Mahobe  k&  samay,  and  II.  Kanauj  k&  samay.  I  am 
uncertain  how  the  word  tamay  is  here  to  be  translated  ;  the  ordinary 
meaning  time  does  not  seem  very  appropriate.  Sir  H.  Elliot  was 
evidently  in  the  same  difficulty,  as  appears  from  a  note  of  his  which 
I  shall  quote  later.  The  second  book  has  no  subordinate  sections ; 
the  first  is  divided  into  38  cantos.  I  give  the  titles  as  they  stand 
in  the  original,  thinking  this  the  most  satisfactory  plan,  since  their 
brevity  makes  them  often  obscure  and  capable  of  alternative  interpre- 


tations. 

1. 

Rdjd  Chandra-brahma  ntpatti. 

2. 

Manurpur  Bhdn^av  jagya. 

8. 

R&j&  Parm&l  Alhan  sambodha. 

4. 

Mallakhdn  mantrain. 

5. 

Mantra  subhat  pratijn^. 

6. 

Mallakh&n  juddh. 

7. 

Kanauj  pur  Alhan  svapna. 

8. 

Jagan&yak  Kanauj  pur. 

9. 

Jaman  jnddh  Kdbiljer. 

10. 

Alhan  Gangdju  darsan. 

11. 

Alhan  Jay-chand  milip. 

12. 

Gijar  juddh. 

13. 

Jaganak  Alhan  samb&d. 

14. 

Alhan  Jaychand  samb&d. 

15. 

Brahmi  bardt  Batesvi  darsan. 
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16.  Bel&  bylOi. 

17.  Alhan  Kananjte  Mahobeko  gaman. 

18.  Ghindhan  Alhan  juddh  tathi  Mahilko  Ghorinko  dan4  karn^. 

19.  Kalysnr  pdja  Alhan  sapna. 

20.  Alh&  Mahobe  nist  L&khan  Talhan  eahit. 

21.  B^p  Brahma. 

22.  Prithlr^j  Parm&l  do  kos  antar  apnd  mantr&in. 

23.  Paninko  bid&  K^linjarko  karau. 

24.  B&j&  Pann^  Ealinjar  gaman. 

25.  Tidhan  vadha. 

26.  L&khan  Talhan  vadha. 

27.  Alhan  Arahma  samb&d. 

28.  Tidal  Sanjam  K6y  juddh. 

29.  Udal-kanh  sangrim. 
80.  Udal  vadha. 

31.  B4j£  Parm^l  sr4p. 

32.  Alh4  harden. 

33.  Ghanhto  Ohandel  8en4. 

34.  Jaganak  Devapur  gaman. 

35.  Brahmajit  Enm&r  vadha. 

36.  Gorakhn^h  darsan. 

37.  Alba  jog^th  Gorakhn&th  sang  Kalinjar  gaman. 

38.  Chand  bhavishya  vamana. 

Sir  H.  Elliot,  in  his  Bibliographical  Index,  has  a  note  apropos  to 
I  Bashid-a-din's  mention  of  Kaji-dha,  which  may  be  here  quoted  as 
bearing  on  Cantos  I  and  11.  "  Kajraha.  Its  real  name  is  Kajr«,  on 
the  banks  of  the  Ken,  between  the  Chatterpnr  and  Panna,  said  to  have 
been  founded  by  the  great  parent  of  the  Chandel  race.  The  ruined 
templea  of  KajrAi  are  of  great  antiquity  and  interest.  They  are 
described  in  the  Mahoba  Sama,  and  there  said  to  have  been  built  by 
Hamoti,  npon  the  occasion  of  her  having  held  a  Banda  jag,  or 
penitential  sacrifice.  She  had  committed  a  little  faius  pas  with  the 
BUXHi  in  human  shape,  and,  as  a  self-imposed  punishment  for  her 
iadiscretion,  held  a  Banda  jag,  a  part  of  which  ceremony  consists  in 
Mmlpinring  indecent  representations  on  the  walls  of  temples,  and 
holding  up  ones  own  foibles  to  the  disgust  and  ridicule  of  the  world. 
Hamoti  was  the  daughter  of  Hemr6j,  spiritual  adviser  to  Indraji, 
I  17 
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Gaharw^r  Rdjd  of  Benares."  It  is  strange  to  find  a  scholar  like  Sir 
E.  Elliot  guilty  of  so  many  inaccuracies  in  one  short  paragraph  :  for 
Sama  read  Samay,  for  Hamoti^  Hemavati,  for  Banda^  Bhandav,  from 
the  root  bhandy  to  divide,  and  for  Indraji,  Indrajit.  The  legend  of 
Hemavati's  amour  with  the  moon  is  related  at  full  length  in  the  first 
canto  of  the  Prithirdj  r&yasa,  which  I  now  proceed  to  translate. 
Here  the  river  Ken,  or  Cane  as  it  stands  in  our  harharous  maps, 
appears  in  its  original  form  as  Karnavati,  and  the  city  of  Kajrdi  is 
called  Kharjinpur  or  Khajjurpur. 

Translation  of  Canto  I  of  the  Frithlrdj-rdyasa  (Benares  MS.) 

I  reverence  the  gracious  feet  of  Ganesh,  Gangi  and  Gauri  by  whose 
slightest  favour,  highest  wisdom  is  attained.  Getting  unutterable 
lore,  I  sing  the  glory  of  Baghupati ;  after  Ganesh  and  Girij^  not 
unmindful  of  the  great  bard  V&lmiki.  Ydlmiki  composed  the  Bdm^yana; 
Vydsa  uttered  the  Mahdbh&rat ;  their  works  are  renowned  throughout 
the  world;  the  Mahfibhdrat  has  spread  through. the  universe.  Men 
reckon  the  Mah&bh&rat  at  100,000  verses  ;  the  poet  Chand,  in  as  many, 
celebrates  the  fame  of  the  Chauhdns.  The  king,  a  second  Duryodhan, 
with  his  hundred  knights  inaugurating  an  era ;  in  a  second  Mahdbhai'at 
the  poet  Chand  records  his  achievements.  With  the  Tomar  king  were 
four  godlike  sages,  lights  of  the  world,  lights  of  the  court,  endued 
with  the  sin-destroying  splendours  of  Hari  and  Vy^ ;  four  lights 
bom  in  the  world,  of  pure  and  boundless  wisdom,  Vy6sa  the  son  of 
Par^r  incarnate  in  four  portions. 

With  the  foes  of  hares  and  deer  (i.  e,  chitds)  with  the  kings  of  the 
feathered  tribe  (».  e,  hawks)  and  innumerable  dogs,  Anangapila  set  out 
towards  the  north  to  hunt.  On  the  bank  of  the  mountain  stream  he 
espied  a  dense  forest,  abode  of  the  king  of  beasts;  thither  the 
monarch  turned.  Spells,  charms  and  prayers,  even  the  chase  itself, 
are  forgotten :  such  a  marvel  met  the  king's  gaze  in  the  forest.  A 
ram  of  vast  strength,  that  would  dash  through  a  thousand  armies, 
was  fighting  with  eight  tigers,  and  scattered  them  all.  A  hind, 
conceiving  strange  fury  in  her  breast,  wildly  butting  the  eight  tigers 
on  the  ground,  rushed  on  to  the  attack  and,  leaving  her  young,  tore  up 
the  ground  with  her  antlers.  The  king,  astonished  at  the  sight, 
called  for  Vydsa:  "  How  can  a  ram  fight  a  tiger?  tell  me,  noblest  of 
BrjUimans.    A  ram  has  but  little  might,  yet  now  consider  it  well,  he 
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has  fought  for  a  whole  watch  and  come  off  victorious.''  Standing 
on  Seshan^a's  head  the  ram  was  strong ;  what  are  eight  tigers  ?  he 
eonld  vanqnish  a  thoasand.  (Part  of  the  next  couplet  is  ohscure.  I 
give  it  therefore  in  the  original.) 

High  or  low,  on  whomsoever  rests  the  favour  of  the  king  of  the 
serpents,  his  power  stands  firm."  Anangapdla,  having  heard  and 
considered  the  words  of  Vydsa,  sent  and  summoned  2000  workmen, 
in  his  delight  distributed  rich  presents,  and,  in  an  auspicious  hour, 
oommenced  building  a  palace,  mindful  of  Vydsa's  words.  The  king 
demanded  100  sers  of  iron  and  had  it  hammered  well,,  then  the  smiths 
were  speedily  summoned,  who  made  a  shaft  five  hands  long.  The 
king  took  the  shaft,  well  hammered  as  it  was  and  five  hands  long,  and 
drove  it  in  ;  three  fingers  breadth  of  the  point  passed  into  Seshan^a'a 
forehead.  According  to  Vyfea's  instructions,  the  king  had  had  it  well 
worked  with  the  hammers,  and  had  ordered  a  sharp  point  wherewith 
to  pierce  Seshanfiga's  head  like  a  deer  or  a  fish.  Said  Vyfisa :  "  0 
king,  the  spike  is  in  Seshan^ga^s  head,  now  rule  at  ease  with  unpre- 
cedented sway."  Said  Vy^a ;  "  There  will  be  a  plot,  0  Tomar 
Riji,  be  prudent,  and  give  an  order  that  the  shaft  be  not  removed." 
"  The  advice  is  good  so  saying  he  too  went  away  home  with  Vyfisa, 
for  the  fair  Hemavati  had  come  to  meet  him.  The  great  sage 
Vyasa  sings  of  the  sacrificial  preparations  made  by  Janamenjaya : 
how  can  fate  be  annulled,  says  the  poet  Chand.  lUmchandra,  lord  of 
the  three  worlds,  was  deceived  by  the  golden  deer :  look  again  at 
Bali  and  the  dwarf :  Fate  is  a  word  of  power.  Seshandga  called  to  his 
younger  brother  Tachhak  :  **  Exert  yourself  to  get  this  spike  out  of 
my  head.  Hear,  brother  Tachhak,  and  attend ;  an  iron  spike  has 
been  driven  into  my  head,  put  in  practice  all  the  four  stratagems  of 
war,  and  rid  me  of  this  spike,  my  brother."  Tachhak  was  pleased 
when  he  heard  Seshanfiga's  wise  and  courteous  speech :  "  the  spike 
must  come  out  to-day,  think  well  of  it  and  exert  yourself." 
Eow  Tachhak  took  leave  of  Seshatidga  and  disguised  himself  as  a 

Brdhman, 

"  Assume  the  dress  of  a  Brahman  with  soft  and  plausible  words, 
pretending  that  the  events  of  yesterday  aie  an  absurdity,  go  before  the 
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Tomar  king."    Tachhak  was  glad  when  he  heard  the  speech  of,  the 
serpent  king,  and  taking  a  hook  in  his  hand,  and  binding  his  hair  in 
a  knot,  he  assumed  the  guise  of  a  Brihman.    With  a  white  dhoti,  a 
garland  on  his  breast,  and  sandals  on  his  feet,  started  the  serpent^ 
repeating  the  four  Vedas.  With  great  composure  repeating  the  Vedas, 
fountain  of  all  wisdom,  putting  the  people  on  one  side,  he  came  to  the 
Tomar  king.  When  Tachhak  saw  the  Edj&,  raising  his  hands  on  high 
and  still  repeating  the  Veda,  he  gave  him  his  blessing  ;  and  the  Rdj4 
being  much  gratified,  saluted  him  lowly  :    Ask  whatever  gift  thy  soal 
desires,"    Then  said  the  Brdhman  :  "  If  I  may  ask  what  I  will,  I 
have  heard  a  wonderful  story,  concerning  that,  0  king,  will  I  aak. 
Listen  to  me,  wise  monarch ;  what  wonderful  fancy  has  come  into 
your  head  ?  come  tell  me  plainly,  and  put  an  end  to  doubt."    "  Hear 
then,  0  Brdhman,  in  one  word  a  marvellous  story :  a  spike  driven 
into  the  ground  has  entered  Seshan^a's  head."    Said  the  Brdhman, 
This  cannot  be  true."      Hear,  0  Brahman,  this  is  no  doubt  the 
Kali  Jug,  but  Yy^  cannot  speak  false,  greatest  of  astrologers, 
perfect  in  science."      The  spike  is  no  more  in  Seshan^a's  head  than 
it  is  in  mine :"  the  Br&hman  pulled  out  his  stake  and  threw  it  down, 
''If  the  spike  is  in  Seshan%a's  forehead,  then  cut  off  my  head." 
When  the  king  heard  this,  he  had  the  shaft  pulled  up  :  the  king  saw 
blood  flow,  and  at  once  drew  his  sword.    Drawing  the  sword  from  its 
sheath,  the  king  became  violently  enraged,  but  looking  round  could 
see  no  one :  Tachhak  had  vanished  into  the  earth.    The  Tomar's  day 
set  with  the  shaking  of  the  shaft ;  blood  welled  up  like  a  fountain,  and 
poured  along  the  ground.    Sun,  moon  and  stars  tottered ;  an  awful 
voice  was  heard.   As  Yyasa  had  predicted,  Delhi  met  its  fate.  The 
serpent  king,  and  the  hope  of  the  Tomar  dynasty,  flew  away  :  then 
came  Vy6sa  lamenting  with  loud  voice :    "  0  King,  once  favoured  of 
fortune,  your  word  has  been  broken  through  craft."    The  king  stood 
astounded.  Then  spoke  Yydsa  again :  ''  Hear,  0  king.    Tachhak  has 
craftily  accomplished  Seshan^a's  deliverance,  and  has  escaped.  Jana- 
menjaya  at  the  time  of  sacrifice  directed  his  intention  agaiust  his 
father's  enemies,  and  recited  charms  by  which  they  came  and  threw 
themselves  into  the  fire.    By  the  protection  of  the  king  of  the  gods, 
there  escaped  to  the  heavenly  city  this  crafty  one,  this  Taohhak, 
rescued  by  Indra  and  Brahma ;  being  bom  of  Easyapa,  as  all  the 
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wodd  knows,  what  greater  power  this  serpent  has,  he  inherits  from 
Brahma."  Then  the  Tomar  R6jd  spoke  and  said :  "  This  I  did  not 
know:  now  tell  me  what  plan  is  best  by  which  to  remedy  the  evil 
that  has  been  done.''  Then  the  Baj&,  cursing  his  folly,  deeply 
grieying  in  heart,  listened  while  Yy^  expounded  to  him  the  future. 
'  How  Vydsa  expounded  the  Juture  to  the  Tomar  Bdjd, 

I      "  There  shall  be  a  tremendous  war  between  the  Chauh&ns  and 
Chandels ;  blood  shall  flow  in  torrents,  flooding  th^  whole  earth. 
Power  will  be  exhausted  in  the  conflict  between  the  Chauhins  and 
the  Rahtors,  then  the  sovereignty  shall  pass  to  the  Muhammadans." 
The  Tomar  Baj&,  clasping  his  hands,  said :  "  0  excellent  in  wisdom, 
seeing  that    my  rule  is  over,  tell  me  what  shall  befal  in  the 
times  to  come  after  me."      The  Dwdpar  age  has  passed ;  the  Kali 
j    Jag,  as  all  know,  has  come  upon  the  earth,  and  in  the  character  of 
'    Dwyodhan,  the   Chauhdn  takes  birth.    The  Chauhto   shall  war 
with  the  Ghandel,  iron  clashing  against  iron ;  earth  loses  a  fraction  of 
the  weight  upon  her  head.    With  Prithirdj  are  a  hundred  heroes, 
meu  of  valour,  giants  incarnate ;  on  the  other  side  the  gallant  Chandel 
princes:  then  Valla  and  Salla  take  birth."    "  In  what  family  shall 
Wla  and  Valla  be  bom  ?"  asked  the  Rdjl  Answered  Vy^sa,  the  great 
••ge :  "  0  glory  of  the  Tomar  line,  great  and  righteous  king,  the 
P»yer  of  earth  was  heard  of  old,  when  in  the  form  of  a  cow,  fair  of 
itoe,  with  gleaming  hoofs  and   budding  horns,  she  came  before 
*    Brthma  and  cried :  *  In  the  Satya  Jug  Hari,  with  his  discus,  had 
battle  with  and  slew  the  great  serpent  E&li ;  in  the  Treta  Jug,  Kama 
scattered  the  hosts  of  Eumbhakama  and  E^van  ;  in  the  Dwapar  Jug 
WIS  the  war  between  the  sons  of  Kuru  and  Pandu,  when  the  son  of 
Jada  took  a  whole  mountain  off  my  head  :  now  in  this  era  of  Kali 
'^g  remove  a  portion  of  my  burden  ?  0  Brahma.    The  times  are  very 
erO ;  the  ocean  of  existence  is  illimitable ;  hear,  0  ChatuHLnan,  and 
I     consider;  remove  the  burden  from  my  head.'   As  you  desire  the 
incatnation  of  Valla  and  Salla,  in  the  Bandphar  line  Alha  and  Udal 
appear.   Prithirdj  the  Ohauhan  marches  upon  Mahoba,  and,  breathing 
hiy,  rages  against  the  enemy.    Siva  dances  in  exultation,  with 
*  garland  on  his  breast ;  while  witches  fill  their  urns  from  fathomless 
1     nvera  of  blood.    Deep  flow  the  streams  of  gore ;  the  Chandels  fight 
'     gallantly ;  no  one  turns  bis  back ;  it  is  a  conflict  of  heroes." 
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[The  passage  that  here  follows  is  rather  obscure,  and  I  do  not  quite 
see  how  some  parts  of  it  are  to  be  rendered.  Accordingly,  as  it 
enters  into  my  plan  to  give  a  specimen  of  the  original  text,  I  take 
this  for  the  purpose.  It  will  be  found  at  the  end  of  the  paper :  I 
resume  the  translation  from  the  point  where  the  transcript  breaks  off.] 

Then  the  Rdja  in  astonishment  enquired  of  the  noble  sage  :  "  How 
can  Chhatris  spring  from  Brahmans  ?    Tell  me,  0  Brahman,  the  two 
lines  from  the  union  of  which  these  Chhatris  were  produced,"  said 
the  great  king  Anangap^la.    Said  Vy6sa,  when  he  heard  the  king's 
words,    Conceive  no  amazement  in  your  mind :  as  God  ordains,  so 
events  befall.    Attend,  0  Tomar  king,  while  I  declare  the  Gahar- 
w4r  genealogy ;  afterwards  I  iivill  relate  the  origin  of  the  Chandels. 
The  Gaharw^rs  were  seated  at  Kdshi ;  their  name  and  descent  hear 
first,  0  king ;  then  I  will  pass  on  to  the  Chandels.    Karuchandra  was 
the  Gaharw^r  king  of  Kdshi ;  under  his  sway  all  the  people  dwelt  in 
peace  and  content.    A  just  man  and  righteous  was  king  Chandra. 
His  son  was  Kansinh,  beautiful  as  Kdmadeva ;  the  son  of  Ransinh 
was  prince  Jaganndth;  he  took  fort  Ratn  by  craft  from  the  Asuras. 
His  son  Ransinh,  with  great  powers,  assaulted  and  took  Sum&rant. 
His  son  was  the  beneficent  Surasinh,  a  monarch  like  Mur&ri.  Of 
him  was  born  king  Indrajit,  to  whom  Vindhya  Devi  manifested 
herself.    In  this  R&j&'s  court  were  many  Brahmans,  amongst  them 
the  gracious  Hemrdj,  to  whom  a  daughter  was  bom  :  who  can  describe 
her  ?   Bom  in  the  holy  city  of  Kishi,  she  received  the  name  of 
Hemavati,  most  lovely,  in  form  a  chitrani,  of  most  amiable  disposition. 
This  charming  Hemavati  grew  up  in  the  reign  of  the  Gaharw6r  king. 
In  the  summer  season,  when  the  sun's  rays  were  at  their  hottest,  the 
moon  rose  upon  her  view.    The  moon  came  and  manifested  himself 
to  Hemavati ;  the  maiden  trembled  with  sudden  cold  and  blushed 
beneath  his  gaze.    Bright  shone  the  pendants  in  her  ears  and  the 
jewels  in  her  hair ;  on  her  forehead  a  patch  of  sandal  wood  ;  on  her 
bosom  a  garland  of  flowers.    The  ear-rings  glisten  ;  the  flowers  are 
pure  white,  bright  is  the  gleam  between  her  parted  hair ;  lovely  her 
whole  attire.    As  she  loitered  with  her  fair  companions,  the  moon- 
beams toyed  with  her  person.    She  knew  not  the  dalliance.  But 
deep  was  the  curse  which  the  damsel  uttered.    The  moon  stayed  and 
cried,  "  Fair  maid,  be  comforted  ;  curse  me  not,  for  thy  son  shall  be  a 


Digitized  by 


1868.] 


The  Poems  of  Chand  Barday. 


127 


king ;  hb  sway  shall  be  universal ;  no  sickness  shall  toach  his  body. 
Hundreds  and  thousands  of  kings  shall  acknowledge  his  power. 
Pause,  lady,  and  consider ;  attend  to  my  words."  So  saying,  the  king 
of  the  stars  was  departing,  but  the  damsel  cried,  "  Stay,  tell  me  by 
what  means  to  remove  the  stain  I  have  incurred."  Answered  the 
moon,  "  O  lady,  be  not  distressed."  Quick  as  a  lightning  flash  she 
grasped  her  lover  by  the  hand. 

An  episode.  The  Rdjd  asks  Vydsa  whether  the  damsel  lived  with 
her  lover  or  was  separated  from  him,  and  at  what  time  this  dalliance 
with  the  moon  took  place ;  and  Vydsa  tells  the  king. 

The  rishi  relates  how  many  years  the  damsel  stayed  in  company 
with  her  lord,  and  at  what  season  the  meeting  with  the  moon  occurred. 
After  sixteen  years,  through  the  curse  of  Indra,  the  lady  became  a 
widow.    It  was  in  the  fiery  month  of  Jeth,  when  it  is  pleasant  to  be 
bathing  all  day  long,  that  the  moon  to  gratify  his  passion,  came  down 
snd  embraced  her ;  the  whole  night  was  spent  in  sweet  dalliance,  yet 
sach  is  the  divine  power,  the  maiden  knew  it  not.   As  the  ocean-bom 
was  leaving,  she  ran  and  seized  him  by  the  hand  :  *'  Is  it  thus  you  leave 
me?  mine  has  been  the  disgrace,  be  your's  the  curse."    The  Brah- 
man's daughter  ran  and  seized  the  Brahman's  king  (t.  c,  the  moon) 
crying  "  Who  is  this  that  has  come,  making  me  thus  criminal  ? 
Wretched  that  I  am  without  a  lord ;  in  one  day  wedded  and  widowed. 
The  wild  sea  spreads  wide  before  me  ;  there  will  I  plunge  :  who  will 
)     drag  me  again  to  the  shore  ?  so  the  stain  of  sin  shall  be  washed  from 
my  body.  Of  what  avail  to  avert  the  inevitable  have  been  my  ablutions 
I     in  Kirtik  and  Mdgh  ?  Tell  me  quickly  some  remedy  :  I  am  not  such 
'     a  one  as  the  wife  of  Gautama."    Then  spoke  the  starry  lord,  the 
moon,  lovely  monarch  of  the  night,  and  addressed  the  damsel :  "  0 
Wy,  thy  son,  noble  in  mind  and  body,  shall  be  bom  a  hero  on  the 
bank  of  the  Karadvati.    Then  proceed  to  Kharjinpur  ;  there  give 
tlms  and  offer  sacrifices  ;  so  a  king  shall  reign  at  Mahoba,  with  many 
borses,  many  cows,  many  warrior  knights ;  with  an  army  complete  in 
*11  four  departments,  cmshing  the  hosts  of  his  enemies,  truly  a  great 
^g,  whose  sway  shall  be  boundless.    Then  having  acquired  the 
pbiloBopher's  stone,  transforming  all  things  to  pure  gold,  he  shall 
«€ct  statues  and  temples  and  excavate  a  spacious  lake.    Then  after 
iwmding  the  fort  of  Kalinjar,  he  shall  abandon  the  body,  and  attain 
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heaven,  leaving  bis  body  in  Kalinjar,  and  by  deatb  aoquiring  nirvana." 
Said  the  damsel :  But  I  bave  been  ravisbed :  my  son  sbaU  be  bom 
a  king,  but  I  sball  be  lost  in  bell.  0  cruel,  treacberous  lord  of  nigbt, 
I  am  sunk  in  an  ocean  of  grief,  speedily  sball  my  curse  fall  upon  tbee : 
speak,  wretch  that  thou  art."  Then  said  the  ruler  of  night :  "  What 
was  ordained  has  come  to  pass  :  fate  cannot  be  annulled ;  this  even 
the  gods  admit.  Sixteen  sons  shall  be  bom  to  thee,  great  and 
munificent  kings ;  the  Bhandav  sacrifice  shall  be  celebrated  with 
liberal  gifts."  Then  the  monarch  of  the  stars  instructed  her :  0  lady, 
obey  my  advice ;  quickly  leave  this  city  and  go  to  Kalinjar.  And  in 
Kalinjar  tarry  not  many  days,  but  remaining  only  a  short  time, 
proceed  to  the  Karn&vati."  Then  he  bestowed  on  her  a  charm  and 
comforted  her,  saying  *'  Whenever  thou  shalt  recite  this,  then  I  will 
be  near  thee.  Brahma  has  declared  that  Hemavati's  son  shall  be  the 
greatest  of  Chhatiiya  kings  ;  his  sway  shall  extend  to  the  bounds  of 
the  ocean."  So  saying,  the  king  of  the  stars  vanished,  while  Hemavati 
pondered  the  spell. 

Leaving  K^hi  she  came  to  Kalinjar,  and  there  rested  four  months, 
bathing  in  the  sacred  stream,  and  invoking  all  the  gods  on  behalf  of 
her  son.  Then  quitting  Kalinjar,  she  came  to  a  village,  her  fair  body 
glistening  bright  as  the  moon.  Towards  day-break,  on  Monday  the 
11th  of  the  light  fortnight  of  Bais^ikh,  king  Chandra-brahma  was 
bom.  Joyous  strains  of  mystic  purport  sounded  in  the  air,  and  the 
happy  gods  from  their  chariots  rained  down  flowers.  The  rivers 
flowed  milk ;  soft,  cool  and  fragrant  breathed  the  air,  when  Hemavati's 
son  was  bom ;  the  whole  world  heard  of  it.  The  best  of  omens 
came  to  the  daughter  of  Hemrdj ;  her  left  side  throbbed  :  then 
appeared  the  lord  of  night.  Brihaspati  too  arrived,  midst  the  songs  of 
the  Kinnars  :  Hemavati  fell  at  his  feet :  her  lord  thus  addressed  her. 
(The  next  four  lines  are  obscure  and  I  quote  them  in  the  original.) 

%rfT     %^r^  Iff  5^  ^  ^jrfir  ^rrf^  f'nnrT 
TT^pjftr  JT^  WTwr  ^R%nc 

The  teacher  of  the  gods  wrote  the  horoscope,  while  the  goddesses 
sang  gladsome  strains  :  then  the  son  of  Angira  read  it  aloud.  The 
divine  orchestra  played  as  he  read ;  flowers  rained  upon  the  earth  ;  the 
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•peahb  danced  for  joy.  A  son  has  been  born  in  the  line  of  the  moon, 
who  shall  tread  the  path  of  the  golden  age ;  his  sway  shall  extend  to 
the  ocean,  great  poets  shall  sing  his  fame.  Celebrating  sacrifices, 
lavishing  gifts,  earth  shall  find  in  him  a  sovereign  lord :  Chandra* 
bnhma  has  been  bom  to  the  moon  in  the  city  of  Ehajinpur." 
When  tbe  sage  had  thus  spoken,  the  gods  all  departed  to  their  several 
seats. 

Every  day  Ohandra-brahma  grew  in  beauty,  E&madeva  incarnate. 
All  the  people  of  Khajinpur  were  astonished  as  they  gazed  upon  his 
isce :  "  This  son  of  a  widowed  Br&hman  woman,  has  with  ease  slain 
a  tiger."    The  boy  was  ten  years  old  when  he  set  for  Ked^  :  there 
he  spied  an  enormous  tiger  and  slew  it    As  the  strong  tiger  could 
not  be  seized,  the  king  victoriously  encountered  it :  the  glorious  son 
of  the  moon  slew  it  with  his  sword  twelve  hands  in  length.  The 
resolute  prince  left  the  king  of  that  district  and  arrived  at  Khajinpur, 
where  he  related  the  encounter  to  Alhan.    Queen  Hemavati  camo 
and  took  him  to  her  bosom,  and  recited  the  spell :  the  lord  of  night 
appeared.    The  moon  kissed  his  son's  face,  having  called  his  chariot 
nesr;  then  Chandra-brahma  received  from  him  the  philosopher's 
stone.    Mainaka  danced  for  joy  with  her  fair  companions ;  glad 
strains  are  heard.    The  happy  Hemavati  brings  her  due  offerings  of 
flowers,  fruit  and  water ;  all  the  gods  unite  to  establish  the  throne  of 
Chandra-brahma.  With  one  accord  exclaiming,  '  Long  live  the  king' ; 
and  repeating  potent  spells,  they  called  the  noble  prince  and  instructed 
him  in  kingly  polity,      Who  can  have  enjoyment  that  associates 
with  a  man  who  is  hump-backed,  or  lame,  or  who  has  black  teeth,  or 
who  is  a  leper,  or  crooked,  or  deaf,  or  foolish,  or  very  dull,  or  a  sensual- 
ist, or  a  false  friend,  meanest  of  all  men  ?  hear  my  advice,  0  prince,  let 
not  such  persons  come  near  thee,  nor  do  thou  go  near  them.    This  is 
the  purport  of  all  the  eighteen  Pur^nas.    Poets  and  sages  and  all  the 
world  declare,  the  society  of  such  men  brings  no  good.  (The  two  next 
lines  are  obscure :) 

Encourage  ingenious  poets,  with  them  is  excellent  wisdom ;  with 
them,  0  prince,  converse ;  keep  also  about  thee  knights  and  warriors. 
Give  not  thy  mind  too  much  to  the  chase ;  shed  dignity  on  thy  royal 
18 
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estate.  Consider  first  virtue  and  the  practices  of  religion  ;  be  not  a 
slave  to  the  populace ;  keep  thine  eyes  ever  wakeful  and  thoughtfully 
observe  many  countries.  Conceal  thy  emotions  both  of  love  and  hate, 
at  the  time  acting  a  part.  Whether  affection  or  resentment  have  the 
upper  hand,  remember  that  time  tames  not.  Be  strenuous  to  restrain  self- 
complacency,  and  speak  reverently  before  the  altar  of  battle."  Having 
thus  instructed  him  in  kingly  polity,  the  lord  of  wealth  exclaimed  : 
Keign  over  thousands,  and  hundreds  of  thousands,  discarding  all  doubt 
and  distrust.  All  lands  exult,  the  heavenly  choirs  sing  for  joy  at  thy 
glory,  0  Chandra-brahma,  imperishable  in  the  world.'*  Staying  a 
moment,  the  moon  called  to  him  his  wife  and  son :  "  Know  of  a 
surety,  0  lady,  the  words  of  Brahm&  cannot  fail."  So  spoke  the 
glorious  lord  of  night.  She  rose  and  touching  his  feet,  said,  "  O  my 
lord,  hear  this  my  vow,  the  name  of  Brahma  shall  never  cease  from 
the  family."  The  son  of  ocean  departed  and  calling  the  bounteous  god 
of  wealth  sent  him  with  the  stone.  The  lady  gave  it  to  her  son, 
telling  him  its  virtues  in  full :  there  was  singing  amongst  the  gods  in 
the  heavenly  city  when  the  story  was  told  to  Chandra-brahma. 
According  to  the  instructions,  he  took  the  stone  and  applied  it ;  and 
with  the  masses  of  gold  thus  produced  proceeded  to  Kdlinjar. 

When  king  Chandra-brahma  had  reached  seventeen  years  of  age, 
he  bathed  at  K&linjar  and  adored  Nilkanth.  There  innumerable 
Br&hmans  came  crowding  to  visit  the  king :  none  understood  the 
mystery  of  his  origin  and  body  of  purest  gold.  When  he  saw  the 
Br^mans,  he  sent  for  a  hundred  millions  of  gold  pieces  and  bestowed 
them  himself  a  king  upon  the  kings  of  earth ;  it  is  beyond  me  to  tell 
even  the  half  of  his  munificence.  With  30,000  heroes  an  invasion 
was  made  ;  in  little  more  than  12  hours  he  subdued  both  countries, 
Sihura  and  Gahor,  and  with  an  immense  train  of  horses,  cows  and 
bulls  returned  to  Kdlinjar.  The  Gaharw^r  fled  in  terror,  deserting 
K^hi :  the  godlike  Chandra-brahma  annexed  every  dominion. 

**  Tell  me,  noble  sage,  what  virtue  there  is  in  Kalinjar,  that  bathing 
there  gives  access  to  the  heavenly  city  ?"  He  answered  :  In  the  Satya 
Jug  called  Mahatgiri,  in  the  Treta  Pingald&y,  in  the  Dw^par  Swargrde 
in  the  Kali  Jug,  it  receives  the  name  of  Kdlinjar.  Keligious  pilgiim- 
.age  may  be  made  to  many  sacred  places ;  the  virtues  of  a  million 
are  inherent  in  Mrigadhdrd.    By  beholding,  touching  and  bathing  in 
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tliat  sacred  stream,  man  is  purified  permanently  from  sin  and  error* 
It  possesses  in  a  pre- eminent  degree  the  virtue  of  many  tiraths  :  ho 
who  wonhips  therd  with  pure  intent,  performs  a  most  meritorious 
aet. 

As  the  king  reclined  upon  his  couch  of  kusa  grass,  the  gods  came 
ind  blessed  him  :  "  Build  a  fort  upon  my  holy  mountain,  then  reigU 
for  twenty  generations."  When  he  heard  the  gracious  words  that 
proceeded  from  the  mouth  of  the  gods,  he  set  heart,  tongue  and  body 
to  work  at  the  foundation  of  the  city.  He  had  a  fort  built  in  fouy 
courts,  with  a  splendid  gate  to  each,  with  frowning  towers  of  vast 
dimensions.  Then  he  collected  for  the  fort,  stores  of  all  eight  metals, 
with  guns  and  men  to  look  after  them,  and  placed  the  stores  in  order, 
hallowing  the  work  with  prayer.  Then  he  cleared  the  ground  from 
blocks  of  stone  and  dressed  it,  and  set  up  an  enormous  figure  of  a 
lion :  lastly  gave  alms  in  great  profusion,  for  alms-giving  brings  with 
it  a  blessing. 

There  still  remain  14  stanzas  to  the  end  of  the  canto,  but  I  think 
it  unnecessary  to  translate  them,  since  they  are  nothing  but  an 
enumeration  of  the  gra,in,  live-stock  and  other  stores,  including  balls 
and  powder  for  the  guns  above  mentioned,  which  were  stowed  away 
in  the  fort.  This  mention  of  fire-arms  is  certainly  curious :  Sir  H. 
Elliot  in  his  Bibliographical  Index  quotes  from  the  Kanauj-khand 
three  passages  of  five  or  six  lines  each,  in  which  the  words  dtish, 
zarnbur  and  top  occur,  and  says  "  it  appears  to  me  evident  that  the 
pasBages  where  these  are  mentioned  are  spurious  and  interpolated,  to 
accommodate  the  poem  to  the  knowledge  of  subsequent  ages."  He 
adds,  however,  that  the  verses  in  other  respects  have  anything  but  a 
modem  ring,  and  the  same  may  be  said  of  the  lines  with  which  my 
translation  concludes. 

I  had  expected  to  find  a  large  intermixture  of  Persian  words  in 
these  poems ;  since  some  scholars  who  condemn  the  pedantic  use  of 
pure  Hindi  in  modern  composition,  have  deiended  their  practice  by 
the  example  of  Chand,  the  father  of  vernacular  literature.  However, 
in  the  canto  now  translated,  I  have  detected  only  eight  foreign 
words ;  viz.  jahdn,  the  world ;  zdhtr^  manifest :  both  occurring  in 
one  line ;  sher^  a  lion ;  sahmy  fear,  in  a  doubtful  passage  :  and  bdz, 
a  hawk ;  jurra^  a  hawk,  kadd,  size  and  khiydl,  thought,  all  of  which 
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come  close  together  at  the  end  of  the  canto.    Later  on  in  the  poem, 
Persian  words  may  be  rather  more  frequent. 

As  for  my  translation,  I  have  done  my  best  to  keep  close  to  the 
original ;  but  a  poem,  like  the  Prithir&j-rdyasa,  intended  expressly  for 
recitation,  and  composed  in  a  ballad  metre  with  many  words  thrown 
In  more  for  sound  than  sense,  scarcely  admits  of  literal  rendering^. 
The  narrative  too  is  occasionally  very  abrupt  in  its  transitions, 
briefly  alluding  to  events  which  require  to  be  known  in  detail  before 
the  ambiguous  allusions  can  be  interpreted  ;  while  the  language  is  of 
a  most  archaic  type  and  the  text  exceedingly  corrupt.  The  necessary 
result  of  all  these  circumstances  is,  that  my  rendering  of  several 
passages  is  little  more  than  conjectural. 

The  few  lines  to  which  I  have  been  unable  to  attach  any  definite 
meaning,  and  which  I  have  therefore  reproduced  in  their  original  form, 
are  probably  more  or  less  corrupt.  I  hope  some  scholar  will  exercise 
his  ingenuity,  and  favour  the  Society  with  fL  translation  both  of  them 
and  of  the  longer  continuous  passage  with  which  I  now  conclude  this 
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List  of  some  of  the  more  nnnsaal  words,  Sanscrit,  Prakrit  and 
Provincial,  occarring  in  the  canto  translated. 
Ghhandy  Prakrit,  for  sdvaka,  the  yoang  of  any  animal. 
UUamdngy  Sanscrit  compound,  the  head. 
Sandha^  a  palace,  S. 
Ohhanhani,  for  akshaukini^  an  army. 

Ftyfl,  or  hiyay  a  particle  of  asseveration  :  see  Varamchi*s  Prakrita 
Prakfed,  ix.  3. 
Bddav^  a  Brahman,  S. 
Pdmoari^  sandals. 

Nakkat,  putting  on  one  side  ?  from  nakk,  a  S.  root,  given  in  the 
dictionaries  without  any  authoritative  reference  for  its  meaning . 
Aghdt^  a  crashing  sound. 
Thd  for  turn  :  thdko  for  turnhdrd, 
Bhd,  for  main,  I. 
Bauranj  for  ttimhdrd. 

Vatt,  Prakrit,'  for  vartd,  original  of  modem  Idt,  a  word. 
Pvhumi,  for  prithivi^  the  earth. 
Sat,  for  s'at,  100.    Shodas,  16,  S. 
Pilh'thal,  for  Prithi  rdf. 
Go,  the  earth,  S. 

Kumudmnty  epithet  of  the  moon. 

Oulaky  an  ear-ring. 

Sukra-mdsy  the  month  Jeth,  S. 

Bdmdy  a  woman,  S. 

Chhanip,  a  king. 

Chhandnaf  for  chhoma,  to  leave. 

Mddhavy  the  month  Baisikh,  S. 

Poydn^  for  pavan,  wind. 

Bhijidapdlf  a  kind  of  spear,  S. 

Pdm/fatj  low,  mean. 

Ankdr,  for  ahamkdra^  conceit. 

LmiU,  doaht,  S. 

J^dhy  for  ndihy  a  lord« 

Bori,  a  holL 

Qurj,  for  ^wr;  /  a  hastion. 

Jinddm^  for  jandrd  f  a  pitch-fork  or  rake. 

S^rag^  for  am}',  sangins. 
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Note  on  the  Chandel  Rdjds  of  Mdhoha^ 


In  tho  second  canto  of  the  poem  the  descent  of  Parm^  the  last 
Chandel  king  of  Mahoba  is  traced  up  to  Hemavati  through  20  genera- 
tions, which  was  the  number  specified  in  the  prophecy.  The  line 
stands  as  follows :  1.  Hemavati  and  the  moon  god ;  2.  Chandra- 
l^rahma.  He  founds  Kalinjar  and  Khajinpur  with  85  temples  and 
101  lakes  :  marries  Chandrdvali ;  settles  at  Mahoba ;  3.  B^-brahma  ; 
he  builds  Bdrigarh ;  4.  Pir-brahma ;  5.  Kdp-chandra-brahma ;  6. 
Braj-brahma;  7.  Kup-bel-brahma  8.  Mdn-brahma;  9.  Jag-brahma ; 
10.  Gydn-brahma;  11.  Sujdn-brahma ;  12.  Jay-satyan-brahma;  13. 
Jag-jat-brahma ;  14.  Kil-brahma ;  15.  Suraj-brahma ;  16.  Jannip-r 
brahma;  17.  Kdhil-brahma.  He  invades  Ceylon,  founds  Bdsin, 
marries  Rdjmati ;  18.  Madan-brahma ;  19.  K{rat-brahma ;  20.  Par- 
m4l.  Being  ashamed  of  his  origin,  he  drops  the  afi&x  Brahma  and  in 
consequence  loses  his  rdj. 

Mainpuri,  October  llth,  1868. 


Authors  of  Armenian  Grammars^  from  the  earliest  stages  of  Arme- 
nian literature  up  to  the  present  day, — By  Johannes  Avdall, 


A  brief  sketch  of  the  rise  and  progress  of  Armenian  literature  will, 
it  is  hoped,  not  be  deemed  altogether  uninteresting.  Agathangelus 
was  the  first  who  wrote  a  history,  of  the  life  and  exploits  of  the 
Armenian  king  Tiridates,  towards  the  close  of  the  third  century  of 
the  Christian  era.  He  was  of  Greek  extraction,  and  well  acquainted 
with  the  Armenian  language.  Before  that  period,  it  cannot  be  said 
that  the  Armenians  had  a  literature  of  their  own.  Some  popular  and 
rural  songs  were  extant,  commemorative  of  heroes  and  heroic  achieve- 
ments. At  this  period,  there  was  no  Armenian  alphabet.  Conse- 
quently the  Armenians  used  the  Greek,  Pelhevic  and  Syriac  characters. 
The  Armenian  alphabet  was  invented  in  the  beginning  of  the  fourth 
century  by  the  intelligence  and  efforts  of  St.  Mesrop.  Although 
tome  odd  and  uncouth  letters  were  in  existence,  bearing  the  name  of 
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their  inventor  Daniel,  they  were  altogether  incomplete,  and  all  the 
Towek  were  wanting.  The  invention  or  perfection  of  the  Arme-/ 
niin  alphabet  was  soon  followed  by  the  establishment  of  schools,  the 
fonnation  of  literary  and  scientific  societies,  the  translation  of  the 
holy  scriptares  into  Armenian  from  the  original  Greek  and  Syriac,. 
and  by  the  production  of  original  works,  such  as  history,  biography, 
grammar,  theology,  geography,  &c.  During  these  days  the  Armenians 
generally  used  the  grammar  of  Dionysius  of  Thrace,  which  was 
ODginally  written  in  Greek  and  translated  into  Armenian  by  David, 
samamed  the  invincible  philosopher.  The  Armenian  grammar  has 
only  two  numbers,  singular  and  plural,  but  David  attempted  to 
introduce  into  it  the  dual  number,  in  imitation  of  the  Greek.  The 
idiom  of  the  Armenian  language,  however,  did  not  admit  of  this 
extraordinary  innovation. 

Sabsequent  to  this,  the  grammar  of  Moses  *^yp[^mq^  the  gramma- 
rian was  prepared  and  introduced  into  all  the  Armenian  schools, 
which  was,  in  the  course  of  a  short  time,  generally  studied,  and 
became  a  popular  class-book.  Moses  Khorenensis  t^^fr*  fu^^^^-^/A 
is  supposed  by  contemporary  historians  to  be  the  author  of  this 
grammar. 

Gregorius  Magistratus,  who  flourished  in  the  eleventh  century, 
compiled  another  grammar  from  those  that  were  already  extant. 
This  was  also  introduced  into  the  schools  of  that  period. 

Johannes  of  Ezinka,  of  the  thirteenth  century,  wrote  a  new 
grammar  by  the  help  of  a  dictionary  compiled  by  Dr.  Ari stakes.  In 
this  new  work,  the  author  has  compiled  and  mentioned  all  that  was 
worthy  of  note  and  useful  from  the  preceding  grammars.  Gregor 
Tathevensis  ^mpLmj^  of  the  thirteenth  century,  produced  a  commen- 
tary on  the  grammar  of  Aristakes  and  his  coadjutor  George. 

Jacob  of  Ghrim  Q*^k*e^  ipl'*^jl'  is  the  author  of  a  grammar,  in 
which  he  has  taken  a  great  deal  of  pains  in  dilating  upon  punctuation 
uul  accentuation.  A  grammar  is  also  extant  without  date,  supposed 
to  be  a  compilation  by  the  y<*'/>4<M.M'9.  Deacon  Johannes.  In  like 
maimer,  another  grammar  is  in  existence,  the  authorship  of  which 
is  aacribed  to  Priest  Cachattir.  The  foregoing  are  the  authors  of 
Armenian  grammars,  who  flourished   n  Armenia  prior  to  the  four- 
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teenth  century.  I  shall  now  proceed  to  give  a  concise  account  of  those 
who  followed  them  in  the  subsequent  centuries. 

AoQong  Europeans,  Franciscus  Bivola  of  Milan,  composed  an 
Armenian  and  Latin  grammar,  which  was  printed  in  1624.  Being 
himself  a  foreigner,  he  seems  to  have  taken  a  great  deal  of  pains  in 
preparing  his  book,  which  is  not,  however,  without  errors. 

Another  grammar  was  compiled  in  Armenian  and  Latin  by  Clement 
Galanus,  which  was  printed  in  Rome  in  1645.  It  is  more  compre* 
hensive,  and  less  abounds  with  inaccuracies  than  that  of  Bivola.  A 
treatise  on  Logic  is  also  appended  to  this  work. 

Doctor  Yoscan  n't*^  published  an  abridgment  of  Arme- 

nian grammar  in  Amsterdam  in  1666. 

An  epitome  of  Armenian  grammar,  under  the  name  of  S'imon, 
native  of  Julpha,  was  printed  in  Constantinople  in  1725.  Johannes 
Jacob  the  Priest,  sumamed  Declension,  wrote  an  Armenian 
grammar  in  Latin,  for  the  use  of  European  students,  which  was 
published  in  Rome  in  1675.  Cachatur  Yertabed  of  Erzerum,  published 
an  Armenian  grammar  in  Aligomia  in  1696. 

Johannes  Yertabed  of  Julpha,  compiled  a  short  grammar,**  accom- 
panied by  a  treatise  on  Logic,  which  was  printed  in  Amsterdam  in  1711. 

Johannes  Joachim  Schroder,  a  native  of  Holland,  studied  the 
Armenian  laugnage  with  unceasing  application,  and  the  greatest 
avidity  by  bishop  Thomas  of  Gokhten  and  his  nephew  Lucas.  He 
published  an  Armenian  grammar  with  Latin  exposition  at  Amsterdam 
in  1711,  under  the  title  of  ly^prnM-mk  Xjrf^uli  <\^m'iiJt  "  ThBsSADrus 
Linguae  Arheneoab  Antiquae  et  Hodibrnab,"  with  a  copious  voca- 
bulary and  entertaining  Dialogues  in  modern  Armenian.  Being  an 
excellent  oriental  scholar,  he  was  competent  to  criticise  the  gram- 
matical works  of  his  predecessors,  and  to  note  their  inaccuracies  and 
defects. 

Jacobus  Yillotte,  from  the  Society  of  Jesus,  published  in  1714  at 
Bome,  a  Latin  and  Armenian  Dictionary  with  an  elementary  grammar. 
He  was,  for  several  years,  a  Jesuit  Missionary  among  the  Armenians. 
The  great  bulk  of  his  book  is  a  proof  of  the  vast  amount  of  labour  he 
has  bestowed  on  its  preparation  and  completion. 

Subsequently  a  more  enlarged  and  improved  grammar  was  published 
by  Mechithar,  the  founder  of  the  Mechithaiistic  Society  in  Yenice  in 
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Deacon  Balthasar  published  an  Annenian  grammar  at  Constanti- 
wph  in  1736. 

Daring  the  close  of  the  eighteenth  century,  when  the  cultivation  of 
Annenian  literature  was  appreciated  far  and  wide,  not  only  among 
the  Armenians  themselves,  but  also  by  several  learned  European 
orientalists,  Father  Michael  Chamich's  grammar  was  published  in  the 
year  1779,  which  was  hailed  with  the  greatest  avidity  and  enthusiasm 
by  the  Armenian  literati  as  the  most  complete  work  of  its  kind.  It 
was  introduced  into  all  the  schools,  superseding  the  use  of  all  the 
other  grammars  previously  published. 

In  1815  another  grammar  appeared,  by  Ghtbriel  Avietick,  member 
of  the  Mechitharistic  Society  of  Venice.  Although  its  first  part  is 
written  in  the  modem  or  vernacular  Armenian,  the  another  has  taken 
a  great  deal  of  pains  to  throw  more  light  on  the  ancient  literature 
of  Armenia  by  a  careful  reference  to  rare  manuscripts  of  antiquity, 
which  have  been  discovered,  subsequent  to  the  publication  of  Father 
Chamich's  grammar. 

Jacob  Shahan  Cirbied  published  his  Armenian  grammar  in  Paris 
in  the  year  1823,  under  the  title,  "  Grammaire  de  la  lingue  Arme- 
nienne."  Its  publication  elicited  a  violent  correspondence  between 
the  author  and  his  critics. 

In  1826  Ter  Arratoon  Ter  Mesrop  published  an  Armenian  gram- 
mar in  Constantinople  nearly  in  imitation  of  Chamich,  for  the  use  of 
Armenian  schools  of  that  city. 

Father  Paschal  Aucher,  of  the  Mechitharistic  Society  of  Venice 
published  an  Armenian  and  English  grammar  and  vice  versd,  in  Venice 
in  1819  and  1832,  by  the  assistance  of  Lord  Byron  and  of  John 
Brand,  Esq.,  A.  M.  of  the  University  of  Cambridge,  with  copious 
selections  from  the  best  Armenian  authors  in  chronological  order. 
Doctor  Michael  Salanth,  of  the  Armenian  College  of  Moscow,  published 
in  1827,  a  comprehensive  gp'ammar  in  two  volumes.  The  publication 
of  thb  work  met  with  a  most  favorable  reception  from  the  Armenian 
literati  of  Russia.  The  author,  however,  is  severely  critical  on  the 
slight  inaccuracies  of  Father  Michael  Chamich. 

In  1847,  appeared  another  grammar,  short,  simple,  plain  and  easy, 
from  the  pen  of  Mackertich  Erain,  Esq.,  formerly  of  Calcutta  but 
now  Principal  of  the  Imperial  College  of  Oriental  Languages  in  Moscow. 
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A  brief  Armenian  and  Latin  gi*ammar  was  published  in  Berlin 
in  1841  by  that  eminent  orientalist  and  accomplished  Armenian 
scholar,  Jul.  Henr.  Petermann.  It  is  accompanied  with  a  copioas 
glossary,  which  does  no  small  credit  both  to  the  head  and  heart  of  the 
distinguished  author.  He  is  now  in  the  Holy  Land,  as  Prussian 
Consul  General.  His  efforts,  in  search,  of  scriptural  antiquities  and 
rare  ancient  Armenian  manuscripts  will,  it  is  hoped,  be  crowned  with 
success. 

Li  the  year  1830,  an  Armenian  grammar  was  published  in  Calcutta, 
with  notes  and  copious  English  glossary,  by  the  author  of  the  present 
article,  chiefly  intended  for  youths  educated  in  Lidia. 

Li  the  year  1844,  appeared  the  Polyglott  grammar,  in  Arabic, 
Persian,  Turkish  and  Tartar  languages,  with  copious  critical  and 
philological  notes.  Par  Le  P.  Minas  Medici.  It  is  highly  prized  by 
orientalists  and  learned  Societies  of  Europe. 

A  full  and  comprehensive  grammar  was  published  in  Venice  in 
1862,  by  Doctor  Arsen  Comitas  Bagratiini,  the  oldest  and  most 
eminent  member  of  the  Mechitharistic  Society  of  Venice,  abounding 
in  philosophical  commentaries  and  philological  observations.  It  is 
more  intended  for  the  advanced  student,  than  as  a  class-book  for 
schools.  The  author  was  deservedly  distinguished  for  the  profundity 
of  his  erudition.  He  was  one  of  the  brightest  luminaries  that  ever 
shone  in  the  horizon  of  Armenian  literature.  He  died  in  the  year  1866, 
at  the  advanced  age  of  77  years,  but  his  works  will  perpetuate  his 
name  to  prosperity  among  his  countrymen. 

Bev.  A.  Kurken,  M.  M.,  of  the  Mechitharistic  Society  of  Venice 
published  in  1858,  an  English  and  Armenian  grammar,  with  copious 
examples  from  English  authors.  This  work  is  considered  very  useful 
for  beginners.  In  conclusion,  I  also  think  it  necessary  to  add,  that 
since  the  year  1840,  up  to  the  present  day,  a  great  variety  of 
elementary  grammars  have  been  published  by  the  indefatigable 
members  of  the  Mechitharistic  Societies  of  Venice  and  Vienna,  in 
Armenian  and  French,  Armenian  and  German,  Armenian  and  Latin, 
Armenian  and  Italian,  and  Armenian  and  Bussian  languages,  which 
will  greatly  tend  to  facilitate  the  study  of  the  Armenian  language  by 
European  scholars. 
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Aethopyga  Gouldire,  23. 

„        miles,  23. 
Agrodoma  sordida,  49. 
Akuda  gulgula,  64,  216. 
„    Teucoptera,  64. 
„     triborhjncha,  64. 
Alaudula  Raytal,  64. 

„       pispoleta,  64. 
Alcedo  Bengalensis,  19,  214. 
Allotrius  melanotis,  60. 

„       xanthochlorus,  50. 
Alsocomus  Hodgsonii,  65. 
Ammomanes  phoenicnra,  216. 
Anas  leiicophthalma,  69. 

„    poecilorhyncha,  217. 
Anastomus  oscitans,  217. 
Anser  indicus,  70. 
Anthus  cervinus,  49. 
Aquila  chrysaetos,  16. 
„     fulvescens,  213. 
„    pennata,  16. 
Arachnotbera  asiatica,  24,  214. 

„  magna,  23. 

Arboricola  torqueola,  69. 
Ardea  cinerea,  217. 

„    purpurea,  217. 
Ardeola  leucoptera,  217. 
Artamus  cucullatus,  78. 
Astur  palumbarius,  13. 
Atbene  Brama,  213. 

„    cuculoidcs,  17. 
Aytbia  ferina,  218. 

„     nyroca,  218. 
Budytes  citreoloides,  48. 
Rayi,  48. 
viridis,  4S,  215. 
Bulaca  ocellata,  213. 


Bupbus  coromandus,  217. 
Buteo  canescens,  16. 
Bntorides  javanica,  213. 
Cacabis  chukor,  69. 

„     graeca,  69. 
Calandrella  bracbydactyla,  64,  216. 
Callacanthis  Burtoni,  61. 
Calliope  pectoralis,  46. 
Caprimulgus  asiaticus,  19,  214. 

„         indicus,  19. 
Carduelis  caniceps,  61. 

elegans,  61. 
Carpodacus  erytbrinus,  60. 
Casarca  rutila,  70,  217. 
Centropus  rufipennis,  214. 
Cepbalopyms  flammiceps,  62. 
Ceriomis  melanocepbala,  67. 
Certbia  familiaris,  25. 

„     Himalayana,  26. 
Ceryle  guttata,  19. 

„     rudis,  19,  214. 
Cbaemoromis  fuliginosa,  43. 

„         leucocepbala,  44. 
Cbatarrbaea  caudata,  39,  215. 
Cbaulelasma  streperus,  217. 
Cbelidon  Casbmiriensis,  17. 

„       urbica,  17. 
Cbetusia  gregaria,  69,  212. 
Cbrysomitris  spinoides,  61. 
Ciconia  leucocepbala,  217. 
Circus  oeruginosus,  213. 

„     cineracens,  16,  213. 

„     cyaneus,  213. 

„     melanoleucos,  213. 

„     Swainsonii,  213. 
Cisticola  scbcenicoia,  216. 
Coccystes  melanoleucos,  23,  216. 
Colabates  sulpburea,  48. 
Columba  intermedia,  66,  216. 

„      leuconota,  66. 

„      nipestris,  66. 
Copsycbus  saulans,  40,  216. 
Coracias  garula,  19. 

mdica,  19,  214. 
Corvus  corax,  54. 

„    culminatus,  216. 

„    intermedins,  54. 

„    splendens,  64,  216. 

„    tibetanus,  64. 
Corydala  Bicbardi,  48. 

„       rufula,  48. 
Cotumix  communis,  69,  216. 

„       coromandelica,  216. 
Cotyle  riparia,  17. 
„    rupestris,  17. 
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(knithologtcal  Observations  vn  the  Sutlej  valley^  N,  W.  Hiifmlayay 


Wlien  writing  the  preface  to  the  third  volame  of  the  'Birds  of  India/ 
Je r  d  on  remarks  that  the  publication  of  the  two  former  volumes 
of  the  same  work  had  already  attracted  great  interest  to  Indiaa 
Onuthologj.  The  Terj  large  amotmt  of  the  most  accarate  statements 
ss  to  specific  distinctions,  on  the*  habits  and  on  the  geographical 
distribation  afford  indeed  facilities  of  no  ordinary  kind,  and  they 
lot  only  serve  to  direct  other  observations,  but  they  are  usefi^  in 
SK)6t  cases  also  as  a  guide  to  the  record  of  an^  additional  facts,  which 
fvther  inquiry  may  bring  forward.  Had  it  beexb  possible  to  add 
Castrations  of  at  least  the  more  important  types  of  each  family, 
the  stadent  in  bdia  could  scarcely  have  wished  for  a  better  Manual 
oi  hnuN  Ornitholoot. 

Daring  my  geological  wanderings  through  the  N.  W.  Himalaya, 
Have  made  various  observations  on  Indian  Zoology  and  Botany, 
•peciallj  with  the  object  of  collecting  materials  for  a  fauna  and  flora 
of  Western  Tibet.  Only  for  a  comparatively  short  time  have  I  been 
enabled  to  pay  any  attention  to  the  fauna  of  the  Cis- Himalayan 
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regions.  Thus,  when  staying  last  year  for  about  six  weeks  in  the 
neighbourhood  of  Chini,  in  the  province  of  Kunawar,  I  compiled  a 
few  notes  on  some  of  the  main  features  and  relations,  which  present 
themselves  between  the  flora  and  fauna  of  the  more  interior 
and  higher  ranges  of  the  N.  W.  Himalaya  and  those  of  the 
temperate,  continental  portions  of  Europe^  (Verhandlungen  der  zooL 
hot.  Gesellschaft,  Wien,  1866,  p.  850).  In  my  present  commankation 
I  intend  to  deal  with  a  more  special  subject  and  propose  to  bring 
before  our  readers  a  few  observations  on  the  Ornithology  of  the  Sutlej 
valley. 

My  remarks  and  enumeration  of  species  will  be  restricted, — so 
to  say — to  the  Himalayan  facies  of  the  avi-fauna,  for  the  fauna  of 
the  so-called  sub-tropical  forests  of  the  lower  Himalayan  hills  scarcely 
differs  from  the  Indian  fauna  in  general.  But  it  will  be  readily 
understood  that,  even  within  this  limited  area,  I  cannot  pretend 
to  give  at  present  a  complete  list  of  all  the  ornithological  treasures 
which  actually  are  to  be  met  with.  A  good  many  birds  are  merely 
occasional  visitors  to  the  valley,  in  their  periodical  wanderings  to 
Tibet  and  Central  Asia.  Others,  properly  belonging  to  the  Indian 
tropical  fauna,  appear  almost  accidentally  without  making  any  pro- 
longed stay  in  the  valley.  It  is  difficult  to  procure  all  the  informa- 
tion required  about  such  rare  species,  and  I  only  can  mention  thero, 
so  far  as  they  came  under  my  notice,  from  reliable  authorities  or  from 
personal  observations.  Of  the  general  character  of  the  avi-fauna, 
however,  I  trust  to  give  at  least  an  approximately  correct  idea. 

It  was,  as  I  have  already  stated,  with  a  view  to  obtain  some  Tibetan 
and  Central- Asiatic  birds,  which  do  not  come  in  winter  as  low  down 
as  the  Indian  plains,  that  I  undertook  to  employ  shikarees  during 
the  winter-time  in  the  interior  of  the  hills.  My  expectations  on 
this  point  have  not  been  quite  frustrated.  I  have  not  only  received  a 
tolerably  correct  account  of  the  avi-fauna  during  the  winter  in  this 
portion  of  the  valley,  but  I  have  been  at  the  same  time  placed  in 
possession  of  valuable  materials,  which  enable  me  to  make  a  few 
additions  to  this  branch  of  the  Indian  fauna. 

It  has  been  already*  mentioned,  that  the  exclusion  of  the  bird* 
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of  tlic  more  Northern  regions  of  the  N.  W.  Himalaya  —  as  well  au 
those  of  the  eastern  provinces  of  Bengal  —  from  Dr.  J  e  r  d  o  n  *s  work, 
is  gpeatly  to  be  regretted.  It  is  not  strictly  correct  that  the  birds  of 
Western  Tibet*  and  Kashmir  have  been  treated  in  this  manner ; 
for  not  only  are  most  of  these  provinces  situated  to  the  South  of 
the  river  Indus,  and  within  the  limits  of  our  Indian  empire,  but 
the  larger  number  of  the  birds,  which  inhabit  these  regions  in 
fiommer,  are,  during  the  winter,  visitors  of  Northern  India  proper ; 
or  at  least  of  the  lower  ranges  of  the  Indian  or  Southern  slopes 
of  the  Himalaya  mountains.  It  is  .true  that  the  birds  of  these 
provinces  in  some  respects  represent  a  distinct  facies,  as  compared 
with  the  tropical  character  of  the  Indian  fauna  generally,  but  this  is 
hot  sufficient  ground  for  supposing  that  they  are  not  birds  of  India, 
For  if  the  validity  of  this  opinion  be  admitted,  the  entire  fauna  of 
Northern  Nepal  and  nearly  of  the  whole  of  Sikkim  must  be  excluded 
from  the  Indian  fauna. 

On  the  contrary,  the  affinities  and  relations  of  the  various  facies  in 
a  fauna  are  entitled  to  the  special  care  of  naturalists,  because  these 
relations  are  of  the  highest  importance  for  the  study  of  the  geographical 
distribution,  not  only  of  single  species,  but  more  properly  of  the 
character  of  the  different  zoological  provinces  of  our  globe.  Besides 
this,  the  comparison  of  two  or  more  neighbouring  facies  of  the 
fanna  very  often  facilitates  the  knowledge  of  the  species  themselves  in 
90  far  as  they  shew  us,  whether  certain  vaiiations  may  be  considered 
snfficient  to  warrant  those  distinctions,  upon  which  we  generally  base 
our  *  species  J 

In  many  cases  the  comparison  of  Indian  birds  with  so  called  represen- 
tative species  in  Western  Asia  and  Europe  is  still  a  great  desideratum, 
tllhough  these  comparisons  may  prove  to  be  in  favour  of  several 
identifications.  I  would^  for  instance,  only  call  to  mind  our  TuHur 
moena  or  rupestris^  and  the  common  T,  auritus^  Gorvm  tihetanus  and 
C,  coraXj  Turdus  Huttoni  and  T.  viscivorus,  Pica  hotanensis  and 
P.caudata,  Begulus  Hymalayanus  and  B,  cristalus,  and  others.  For 
my  own  part  I  believe  many  of  these  species  to  be  respectively  identical. 
To  return  to  our  present  subject, —  the  avi-fauna  of  the  Sutlej  valley 

*  Including  Spiti  and  Lahnl,  whicli  are  Britisb  provinoos. 
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— it  is  perhaps  necessary  to  remark,  that  the  present  records  are  pria- 
cipally  based  npon  my  own  observations,  which  I  had  occasion  to 
make  during  the  summer-months — from  May  to  October — in  the 
greater  portion  of  the  valley, —  having  also  at  the  same  time  made 
A  large  collection  of  birds.  The  references  to  the  fanna  in  the  winter- 
months  are,  as  already  noticed,  based  npon  materiids  which  have  been 
procured  by  my  shikarees,  and  also  upon  information  from  a  few  friends. 
In  cases  where  specimens  of  new  or  little  known  birds  have  been 
procured,  bhort  descriptions  may  not  be  out  of  place,  except  where  the 
additional  remarks  have  already  been  supplied,  in  which  cases  the 
respective  references, — so  far  they  have  come  to  my  knowledge — will 
be  given.  Being  aware  of  the  great  difficulty,  which  exists  in  this 
country,  of  obtaining  sufficiently  reliable  reference  to  literature  in  thii 
branch  of  Zoology,  and  also  materials  for  comparison,  I  have  mostly 
avoided  naming  any  new  species,  but  in  several  instances  I  have  given 
indications  of  such  by  giving  short  descriptions.  These  may  pro- 
visionally serve  for  identification,  or  at  least  for  comparison.  Should 
further  inquiries  make  some  of  my  as  yet  deficient  determinations 
more  successful,  I  hope  to  be  able  to  communicate  the  results  subse- 
quently.* I  may,  however,  draw  the  attention  of  Ornithologists 
in  India  to  a  few  interesting  species  :  as,  for  instance,  the  Accipiier 
nisoideSf  B  1  y  t  h,  whether  it  be  a  distinct  species  from  Acc,  gvlaris^ 
fichlegel;  to  Cypselus  pacificus,  Lath,  and  the  very  similar 
<7yp.  leucogenyi,  B  1  y  t  h  ;  to  an  apparently  new  species  of  Munia^ 
several  new  forms  of  JBhylloscopince^  one  or  two  new  species  of 
Accentor^  a  new  Monti/ringilla,  a  Liiiota,  a  Fringillauda,  a  doubtfully 
young  B^ydrobata,  and  others. 

Before  entering  npon  any  detafls,  it  seems  desirable  to  say  a  few  words 
on  the  physical  oonstmction,  and  on  the  climatologfical  conditions  of  the  Sntlej 
vallej;  and  as  the  fanna  and  flora  of  a  country  are  in  many  respcota 
connected  with,  or  even  dependent  npon  each  other,  a  short  reference  to 
the  main  features  of  the  vegetation  of  the  valley  may  essentially  aid  in 
attaining  this  object. 

Through  the  valuable  investigation  ofMoorcroft,  Straohey  and  other 
distinguished  travellers  it  is  pretty  well  known,  that  the  Sutlej  rises  to  the  west 

*  Having  stnce  visited  the  principal  n.asetimflof  Europe  and  having  bad  opportanitks  of 
comparing  a  fow  of  the  doabtfol  spedea,  I  shall  occadonalljr  add  a  few  notei,  (Feb. 
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of  tlie  Mansarowara  lake,  but  its  proper  sonroes, — ^as  likewise  those  of  the 
Indus—have  not  as  yet  been  traced  with  undoubted  aoouracy.   The  course  of 
the  rirer  throagh  the  Chinese  province  Nari  (or  Googhi)  is  only  imperfectly 
known,  althoog^h.  some  additional  observations  may  be  expected  from  the 
brotherg  Sohlagintweits'  expedition.  The  information,  which  has  up  to 
^us  time  been  prooored,  shows  that  the  climate  of  Nari  does  not  materially  differ 
from  that  of  W.  Tibet  in  general,  it  being  characterized  by  an  excessive  dryness 
qC  the  atmosphere  at  all  times  of  the  year,  by  great  contrasts*  during  the 
lunmer  in  the  diurnal  and  nocturnal  temperatures,  and  by  very  severe  coldf 
in  winter.   The  whole  country  is  very  rough  in  its  configuration ;  the  few 
krel  places  being  restricted  to  old  river  terraces  or  lako-basins,  the  elevation 
«f  which  varies  from  10  to  15,000  feet,  while  many  of  the  neighbouring  hills  rise 
above  20,000  feet;  19,000  being  about  the  mean  of  their  elevation.  The 
now  line  lies  at  about  19,000  feet.    A  very  limited  quantity  of  moisture  is 
Biq>plied  froxsk  the  Indian  side  through  the  Sutlej  valley  during  tbe  months  of 
July  and  August,  but  its  influence  rapidly  decreases  in  the  more  eastern  parts 
of  the  province.    The  total  fall  of  snow  during  the  winter  can,  I  think,  rarely 
exceed  two  feet.    The  cultivation  of  cereals  succeeds,  only  where  water  for 
irrigation  can  be  abundantly  supplied.    The  arboreal  vegetation  is  restricted 
to  a  few  ctpricot,  poplar  and  willow  trees,  the  first  growing  up  to  11,000  feet, 
while  the  two  others  are  occasionally  found  up  to  18,000;  all  of  them, 
however,  generally  only  in  the  neighbourhood  of  villages.    Tbe  same  is  tbe 
case  with  the  Junvperm  exceUa,    Its  geographical  range  appears  to  have 
formerly  been  much  wider,  and  a  very  great  care  is  at  present  bestowed 
tpon  this  sacred  tree  of  the  Buddhists.    Grassy  plains  afibrd  ample  pasturage 
fior  cattle,  being  a  little  more  extensive  towards  the  head  of  the  valley, 
where  several  former  lakes  have,  in  consequence  of  the  accumulation  of  debris 
from  glacier  streams  and  avalanches,  and  on  account  of  the  increase}  of 
en^Knation  caused  by  the  dryness  of  the  atmosphere,  either  decreased  in 
extent  or  altogether  disappeared. 

The  fauna  has  an  essentially  Tibetan  character.  The  Eyang,  Equus  hemU 
oww,  is  very  plentifully  met  with  in  a  wild  state ;  the  Yak,Poep7ww?t*s  grunniens, 
has  become  domesticated  and  is  at  present  very  rarely  found  wild  to  the 
•oath  of  the  Indus ;  Ovis  Ammon,  OvU  iiahwra  (barbel),  Moschm  moschiferua, 
and  other  Bnminants  are,  however,  still  tolerably  common.  Ursw  Hbetanus^ 
L^nchut  ewropeuSf  Vulpes  montamus  and  ferilatt^s,  MmteUa  errmnea  and  others 
are  also  not  rare.  Of  birds  a  large  number  of  FftiNoiLLiDiS,  Buticillina, 
AuuDiP^  CoRTiDJS  and  others,  mostly  of  a  Eui-opean  type,  are  to  be  met  with. 

*  OfttB  smoontiBg  to  100  dcgreet  within  24  hoars,  the  maximum  of  solar  hoat  bdng 
Md  Uw  mioimam  before  snnriiie  30"  or  below  it. 

t  Uraallj  below  zero  at  night,  aud  at  daj  time  seldom  much  higher  than  the  fVeezing  point  of 
water,  which  is  not  alwa^rg  32°. 

1 1  believe  this  to  be  chiefly  doe  to  the  devastation  of  arboreal  Te^retation,  which  is  said  to  have 
bcenlbrmerij  rather  abundaot. 
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As  to  Roptilos  and  Fishes,  I  have  not  been  able  to  procure  any  information, 
but  I  should  think  that  they  are  not  specifically  very  different  from  those  of 
W.  Tibet. 

The  population  as  compared  with  the  area,  is  very  small,  generally 
pursuing  a  nomade  life.  The  people  belong  to  the  Caucasian  race,  not 
to  the  Malayan  ;  they  generally  live  during  the  winter  in  small  villages 
in  the  lower  and  less  inhospitable  portions  of  the  valley,  while  in  summer 
they  wander  with  their  flocks  of  sheep  and  cattle  towards  the  head  of  the 
valley,  to  the  higher  places  of  pasture.  Some  of  the  tribes  have  no  substantial 
buildings  at  all,  and  live  all  the  year  round  in  black  tents  (made  of  tiie  hair 
of  the  yak). 

Proceeding  westwards  from  the  Kunawar  frontier,  near  Shipki,  we  find 
that  the  Sutlej  has  forced  its  passage  through  the  principal  N.  W.  Himalayan 
chain,  cutting  its  bed  to  a  depth  of  several  thousand  feet.  Former  terraoes 
and  old  gravel  beds  of  the  river  [and  also  of  its  tributaries]  are  seen^ 
three  and  four  thousand  feet  above  the  present  level,  which  descends  from 
about  8,000  feet  at  Shipki— N.  lat.  31°,  58';  E.  long.  78**,  40'— to  8,000 
feet  below  Kotegurh— N.  lat.  SI**  24';  long.  77*,  38'.— Within  this  entire 
length  (amounting  to  about  160  miles)  from  Shipki  to  Suni  (N.  of  Simla)  the 
Sutlej  flows  in  a  narrow  channel  between  perpendicular  cliffs  of  gneiss,  the 
width  of  which  seldom  exceeds  a  few  hundred  feet.  The  Wangur  and 
the  Bospa  rivers,  both  of  which  are  situated  within  the  branches  of  the 
central  Himalayan  chain  are  the  only  large  tributaries*  on  the  Indian  slopes. 
They  are  well  known  to  travellers  in  these  parts  of  the  hills  as  the 
finest  retreats,  where  a  delightful  climate  combines  a  beauty  of  vegetation 
and  an  Alpine  grandeur  of  snow  fields  and  glaciers,  not  easily  to  be  found 
in  other  parts  of  the  hills.  The  highest  peaks  in  the  central  chain  rise  on  an 
average  somewhat  above  22,000  feet,  and  the  limit  of  snow  lies  in  general  at 
about  17,CNX)  feet,  increasing  to  about  18,500  on  the  Tibetan  slopes. 

In  the  Sutlej  valley  itself,  only  the  higher  terraces,  situated  between  6 
and  9,000  feet,  are  generally  sufficiently  large  to  afford  room  for  cultivation 
and  settlement,  the  slopes  of  the  mountains  being  mostly  precipitous. 
The  width  of  the  valley  is  even  at  those  higher  elevations  merely  a  few 
miles.  On  the  whole,  its  physical  conditions  are  not  particularly  favorable  to 
agriculture,  nor  is  there  much  room  for  a  large  population.  The  circumstanoOy 
however,  that  the  river  has  out  its  course  right  across  the  principal  range 
of  the  N.  W.  Himalaya,  (without  making  such  a  distant  circuit,  as  is  done  by 
the  Indus  on  one  side  and  the  Brahmaputra  on  the  other)  entitles  the  Sutlej 
valley  to  its  fame  as  the  pritwipal  highway  to  Central  Asia, 

Indeed,  following  the  course  of  the  river  from  the  plains  at  Bupoor  up  aa 

*  The  \aTgcwt  tiibatary  Ib  tbo  Spiti  river :  ita  vallej  has  in  general  rather  a  Tibetan  climate 
and  acorrespoudiug  fauna  and  flora. 
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fir  as  Shalkbar,  on  the  Spiti  riyer,  and  then  trayelling  a  few  marches  through 
the  present  Chineso  province  *  Sto-Uhoi*  along  another  tribntary,  the  Para  river, 
we  come  apon  the  elevated  plains  of  the  Tibetan  province  Rapshn  ;  cross  the 
Taighoo-la  (or  Jaborseesa-pass,— only  abont  17,000  feet  high)  to  the  hot  springs 
of  Pnga,  and  thus  reach  the  npper  Indns  vallej,  without  anj  snch  difficulties,  as 
mow  beds,  glaciers  and  avalanches  Ac.,  which  nsnally  are  experienced  in  travers- 
ing high  passes.  The  ascent  of  the  Torghoo-la  is,  on  the  whole,  scarcely  two 
thousand  feet,  and  the  incline  is  so  gradual,  that  even  a  cart-road,  if  required, 
eoold  be  made  with  little  expense  and  no  difficulty.  It  is,  however,  not  my 
object  here,  to  point  out  a  new  route  to  Central  Asia,  but  it  is  necessary  to 
draw  attention  to  the  great  facilities,  which,  at  the  same  time,  this  route 
affords  to  the  migration  of  birds,  because  these  and  other  favorable  circums- 
tances must  be  consulted,  when  an  explanation  of  many  of  the  peculiarities  in 
the  character  of  the  avi*fauna  of  the  valley  has  to  be  given. 

Viewing  the  general  physical  construction  of  the  valley  within  the 
central  chain  of  the  N.  W.  Himalaya,  the  greatest  peculiarity  consists  in  its 
RDall  width,  while  the  neighbouring  hills  rise  to  a  very  considerable  elevation, 
and  thus  exhibit  very  different  conditions  of  climate  within  a  compar- 
atively small  geographical  area.  These  apparently  anomalous  conditions 
are  best  exemplified  from  the  occurrence  of  a  few  characteristic  Indian 
plants.  Thus,  for  instance,  in  some  places,  EwpTwrhia  cmUqua,  Ficus  religiosa, 
Muta  and  other  more  or  less  tropical  plants  are  found  on  the  base  of  a 
lill,  while  the  higher  portions  of  the  same  declivity  are  adorned  with 
the  finest  cedar  and  pine  forests  and,  above  the  limit  of  these  trees,  with 
numerous  glacial  or  Alpine  plants,  the  summits  being  crowned  with  eternal 
mow  and  ice. 

It  no  doubt  gpreatly  depends  upon  the  extent  both  of  the  arboreal  vegetation 
and  of  the  bmsh  wood,  whether  the  slopes  of  the  mountains  at  different 
derations  always  shew  equally  marked  distinctions  in  the  fauna,  as  they 
do  in  the  flora.  But,  when  the  different  climatal  conditions  are  placed  within 
•sch  narrow  geographical  limits,  it  will  easily  be  understood  that  their 
approximation  is  particularly  favorable  for  the  migration  of  species,  which 
ia  time  become  used  to  a  somewhat  different  climate,  if  the  respective 
localities  are  suitable  to  allow  an  easy  passage.  I  shall  subsequently 
note  several  instances,  which  appear  to  be  the  result  of  such  a  gradual 
iodimatization. 

The  province  Xunawar,  in  which  many  of  the  ornithological  observations 
here  recorded  were  made,  extends  from  Shipki  to  Wangtu  bridge  (N.  lat.  31% 
27',;  E.  long  78°,  S^.  A  large  portion  of  this  province  is  situated  on  the  N. 
eastern  doclivity  of  the  central  Himalayan  range,  and  has  much  Tibetan  admix- 
tnro  in  its  laana  and  flora.  Travelling  from  the  Chinese  frontier  to  the  west  wo 
soon  aeo  the  Tibetan  Caragccna  and  the  Jtmiperus  squamosa  replaced  by  the 
larger  Junip.  excelsa,  Pinus  cwceUa  and  a  few  others ;  fine  specimens  of  apricot 
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and  poplar-trees  become  abimdant,  and  the  first  vineyards  are  to  be  observed 
in  the  neighboorfaood  of  small  cottages.  Myricaria  eleg<ms,  so  common  in  the 
6piti-and  Fara-TaJleys  is  bardlj  to  be  noticed  anywhere.  The  first  extensive 
forests  of  the  Hymalayan  Cedar,  Cedrw  deodora,  the  eatable  phie,  Pinus 
Qerwrdianai  Abies  excelsa  and  others,  are  met  with  to  the  west  of  Ohihi,  whiob 
is  ono  of  the  best  known  places  in  this  portion  of  the  hiUs,  and  lies  almost  in 
the  middle  of  Konawar.  The  village  of  Chini  itself  is  situated  at  an  Novation 
of  abont  9,000  feet  on  an  old  river  terrace,  several  others  of  which  exist  here 
between  heights  of  7  and  10,000  feet,  affording  the  only  suitable  places  for 
cultivation.  The  population  is,  therefore,  in  this  neighbourhood  rather  large.. 
The  extensive  cultivation  attracts  at  the  same  time  several  birds,  which  are 
not  to  be  met  with  in  any  of  the  more  eastern  provinces. 

The  regular  formation  of  the  Dhaoladhar  —  and  the  Baralatse  —  ranges, 
which  is  so  prominently  marked  in  their  K.  Western  and  S.  Eastern  extensi<Bis 
is  here  much  disturbed  and  interrupted.  Both  the  chains  divide  numerously^ 
being  connected  by  different  spurs  or  branches,  which  often  exceed  in 
elevation  the  main  range.  The  climate  is  in  some  respects  intermediate 
between  that  of  India  and  that  of  Tibet.  The  mean  temperature  varies  in 
Buromor  (between  May  and  September)  from  45  to  80  degrees  within  24 
hours ;  the  solar  heat  amounting  to  about  100  and  very  seldom  rising  to 
120  degrees.  In  winter  the  thermometer  stands  lowest  (below  Zero  at  night 
time)  in  January  and  the  first  half  of  February  ;  the  mean  temperature  ot 
the  winter-months  being  about  82**.  There  in  no  particular  regularity  as  to 
the  fall  of  moisture  in  the  rainy  season.  Occasional  showers  occur  in  the 
summer  months,  especially  in  June  and  July.  The  total  fall  of  rain,  especially 
including  the  heavy  snow  falls  in  February,  does  not  probably  much  exceed 
six  inches. 

The  limit  of  vegetation  almost  corresponds  with  that  of  the  snaw  line, 
lying  between  17  and  18,000  feet ;  the  limit  of  the  gprowth  of  trees  being 
very  nearly  12,000  feet.  We  often  find  at  this  limit  Betula  BajpaUrci, 
and  in  other  places  Pinvs  exceUa,  which  ranges  almost  higher  and  ex- 
tends  farther  into  the  interior  than  either  Pmue  Gerordiona  or  Cedms 
deodora.  The  eatable  piue  is,  I  think,  peculiar  to  the  Sutlej  valley  and  the 
seeds  are  a  favorite  food  of  the  rare  Sitta  Itucopsis,  FaiNOiLLiDiS,  like 
Metopomia  pusillokj  Loxia  HimalayanOy  Propasser  rhodochrotus^  or  iVe^ilws 
Hymalaywnus,  are  usually  found  at  the  limit  of  trees,  where  they  generallj 
also  breed. 

Other  less  common  species  of  trees  in  the  neighbourhood  of  Chini  are 
Picea  Webhicma,  Pinus  Smithicma,  Abies  excelsa,  Ta^us  baccata,  two  species 
of  Acer,  AVnus  elongata,  Frcunnus,  Quercus  or  Ilex  ^e,,  all  more  or  less  recalling 
a  European  character  of  vegetation.  In  forests,  as  well  as  on  the  more 
open  and  grassy  slopes  of  the  hills,  are  also  found  a  number  of  common  European 
plants,  for  instAnoe  Banwiculus  acrit,  CaUha  paimtris^  Adonis  ofstiwUiSy 
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IWmchw  t>Jici?k»Ze,  Convolvulus  a/rvensiSf  Euphrasia  officinalis,  Epilohium 
roseum  and  angustifolium,  Polemonium  ca^ndeuin,  Thlaspi  a/rvense  and  several 
others,  characterising  the  flora  as  one  of  a  temperate  climate.  The  pecaliar 
ipecies  of  the  avi-fauna  of  the  province  Kunawar  are  Cyomis  ruficauda,  Fregilus 
Himalayanus,  Emheriza  Stewarti,  Metopotnia  pusilla,  Sitta  leucopsiSy  Rutidlla 
dnereocapiUa,  Sylviparus  modestus,  Alsocomus  Uodgsonii,  and  many  others 
which  are  daring  the  summer  very  rarely,  or  almost  never,  to  be  observed 
to  the  west  of  the  Wangtn  bridge,  or  on  elevations  below  8,000  feet.  On  the 
other  hand  occar,  in  almost  immediate  association  with  the  former,  species  like 
the  purple-tailed  Houeysucker,  Aetlwpyga  Qouldim,  JHcrv/rus  longicaudlMtus^ 
foloiomis  schisticeps,  and  others  which  are  nsaally  met  with  only  lower 
down;  they  appear  to  have  been  so  far  acclimatized,  that  they  are  foand 
breeding  even  on  these  high  elevations  between  9  and  10,000  feet,  still 
they  are  now  comparatively  rare  birds.  A  large  number  are  migratory,  and  in 
winter  make  room  for  others  which  arrive  from  Tibet  and  Central  Asia;  these 
latter  species  chiefly  belong  to  the  Fringillid^,  Alaudid^e  and  Corvidm, 
PHASiANLDiE,  PiciDiE,  and  a  few  Baptobes  are  not  migratory,  but  they  are 
namerically  not  so  much  represented  as  the  others. 

The  next  province  on  the  western  frontier  of  Kunawar  is  Bissahir,  adjacent  to 
which  are  the  hill  states  about  Simla  and  the  southern  portions  of  Kulu. 
Wlien  we  proceed  from  the  Wangtn  bridge  down  the  valley,  we  already  find 
ourselves  on  the  southern  declivities  of  the  great  barrier  between  the 
Tibetan  and  the  Indian  climate.  The  rainy  season  sets  in  here  with  full 
force  towards  the  end  of  June,  and  lasts  till  the  end  of  September.  The 
i^tation  on  suitable  localities  and  on  moderate  elevations  is  luxuriant 
f«pecially  at  this  time  of  the  year ;  it  has  much  admixture  of  the  Indian 
subtropical  types  and  also  a  great  number  of  plants  identical  with  those  of 
India  in  general. 

The  fauna  of  these  more  western  portions  of  the  Sutlej  valley  can  be  viewed 
onder  two  somewhat  different  sections  ;  namely  that  of  the  greater  elevations 
between  12,000  and  about  6,000  feet,  and  that  of  the  lesser  elevation  4000  or 
5,000  down  to  about  1,000  feet. 

The  former  section  includes  some  of  the  largest  forests  of  the  Himalayan 
Cedar,  especially  in  the  neighbourhood  of  Nachar,  stretching  on  one  side  into  the 
Wangor —  and  Baspa —  valleys,  and  on  the  other,  along  the  tops  of  the  hills, 
to  almost  the  immediate  vicinity  of  Simla.  About  Gaora  and  Serahan, — 
between  7  and  9,000  feet—  some  of  the  finest  specimens  of  the  Ulmus  Uitna- 
^'j9JiHs,  Pavia  indica,  Juglans  regia,  mulberry  and  other  trees  occur,  and 
^des  a  thick  vegetation  of  low  forests  and  brush-woods.  There  exidts  on 
these  moderate  elevations  a  particularly  mild  climate ;  the  supply  of  water  is 
abundant  during  the  whole  year,  and  some  of  the  places  best  adapted  for 
coltiratioiu  of  grain  &o.  are  to  bo  found  hero ;  the  population  is,  therefore, 
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larger  than  on  either  the  higher  or  the  lower  elevations.  The  fanna  on  the 
whole  much  resembles  that  of  Kauawar,  thoagh  many  of  the  soathem  species 
of  birds,  insects,  Ac,  are  here  more  abundantly  found  than  they  are  met  with 
in  the  eastern  provinces.  Specially  common  and  characteristic  for  the  climato 
of  the  summer  months  are  Bphenoceroua  aphonwruSf  Muscicaputla  8wpercilliari$j 
Hemichelidon  fuliginosus,  Pamatorhinus  erythrogenySf  Trochaiopteron  variegatmm^ 
Ahromis  xanthoschistoif  Pyrrhula  erythrocephalaf  Pericrocotus  hrevirostris,  Qah 
lophasis  alhocristatus,  and  many  others.  In  winter  several  spedes  of  the 
PAUiNiE,  BUTiciLLiMiB,  ACCKNTOBiNJS  and  othors  are  here  more  abundant  than 
on  the  lower  rang^. 

The  Indian  character  of  the  flora  and  fauna  becomes  prevalent  the  more 
we  proceed  southward,  and  the  more  we  descend  to  lesser  elevations.  At 
the  Wangtu  bridge,  the  base  of  the  Sutlej  valley  is  only  about  6,000  feet 
above  the  sea-levcl ;  at  Banipoor  (the  principal  town  of  Bissabir,  east  long.  77^, 
W ;  north  lat.  SI®,  26')  scarcely  4,000  feet ;  below  Kotegnrh  about  3,000  feet  i 
and  thus  rapidly  decreases  until  it  is  reduced  in  the  vicinity  of  Belaspoor 
(long.  76^,  48' ;  lat.  81«,  23  )  to  almost  1,000  feet.  The  climate  of  these  lower 
portions  of  the  valley  is  in  some  respects  peculiar,  but  on  the  whole  much 
resembling  that  of  Northern  India,  espocially  of  the  Fui^'ab. 

There  are  several  indications,  that  the  valley  has  formerly  been  better 
populated,  than  it  is  at  the  present  time.  The  reasons  of  the  decrease  of  the 
population  seem  principally  to  rest  in  the  change  of  the  climate,  which  most 
probably  was  effected  by  the  destruction  of  the  arboreal  vegetation.  The 
eharaoteristic  tree  of  the  lower  elevations  is  the  Pinus  longijoliay  but  there  can 
be  little  doubt  that  the  Cedrui  deodara  was  formerly  much  more  common ;  both 
these  trees,  and  especially  the  latter,  appear  to  have  been  at  an  early  period  very 
much  reduced  in  number,  and  in  conseqaence  of  this  the  influence  of  the  periodi' 
cal  rains  and  of  the  rapid  changes  of  the  weather  soon  became  sensibly  felt.  The 
heavy  showers  have,  after  a  lapse  of  a  comparatively  short  time,  washed  away 
all  the  unprotected  soil  and  left  behind  them  bare  rocks.  Again,  on  account  of 
the  want  of  arboreal  vegetation,  the  temperature  in  the  shade  during  the  summer 
often  rises  in  the  narrow  parts  of  the  valley  to  90,  and  sometimes  even  abore 
100  degrees,  hot  winds  being  in  the  months  of  May  or  June  in  the  neighbour, 
hood  of  Rampoor  not  uncommon.  We  may  justly  say  that  there  is  a  kind  of 
interruption  in  the  growth  of  the  vegetation  twice  in  a  year,  during  the  winter 
and  partially  also  in  the  hot  season.  This  is  no  doubt  a  great  impediment  to 
the  cultivation  of  cereals  as  likewise  of  all  other  kind  of  plants  and  has, 
therefore,  indirectly  a  great  influence  upon  the  inhabitants  of  the  country  in 
general.  We  thus  gradually  come  to  the  conclusion,  that  the  devastation  of 
the  forests  has,  indeed,  a  great  deal  to  do  with  tho  final  depopulation  of  a  hill* 
iountry,  because  the  irregulaidties  of  the  weather,  its  rapid  changes  and  ex« 
tremos,  when  they  once  come  into  operation,  are  every  year  inoreasingy  and 
BOon  create  almost  insurmountable  difficulties  to  agricultural  cultivation. 
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At  BO  greftt  di^tanoe  to  the  West  from  Wangtn  hridge  we  meet,  ftt  an 
tierstkm  of  aboat  6,000  feet,  with  the  first  noteworthy,  snb-tropioal  plant,  the 
Sftphtrhia  anUqyta,  and  abont  one  mile  from  Eampoor  at  a  height  of  aboat 
S,000  feet  we  come  across  the  first  specimens  of  Fums  religiosa.  On  the  same 
tree  we  meet  with  the  first  specimens  of  the  familiar  Mina,  Acridotheres  trisHs, 
Tcneneuchvi3  pagodarftm  and  other  common  Indian  species  of  birds.  Several 
flowering  trees  and  bushes  attract  the  Arachnechthra  asiaUea,  PipHsoma  dgile^ 
8iUa  capisUrata  and  others.  In  low  brushwoods  are  found  Praimcola  caprata 
and  fffrea,  Otocempsa  leucogenys,  Mv^nia  MaUibaHcaf  Begnloides  trochiloides 
•ad  other  familiar  birds  of  the  plains.  Corvus  splendens  and  the  noisy  Milvus 
gowiwia,  bring  the  traveller  from  the  last  groves  of  pine-trees  under  the  shade 
of  a  Fic¥s  indica,  or  into  a  garden  ofMusm  and  orange  trees.  Such  is  the  neigh- 
bourhood of  Belaspoor,  which  already  possesses  all  the  characteristics  of  a  true 
ladian  flora  and  fauna  and  will,  therefore,  be  considered  as  the  limit  to  which 
my  obserrattonfl  on  the  Himalayan  avi-fiiuna  of  the  Sntlej  valley  will  apply. 

Thus  the  coantry,  from  which  the  materials  for  the  subsequent  remarks  havo 
been  obtained,  extends  almost  frcnn  the  Tibetan  frontier  at  Sbipki  to  Belaspoor, 
a  distance  of  about  180  miles  measured  along  the  course  of  the  river  Sutloj  ; 
ibe  direct  line  across  the  mountains  being,  however,  only  about  110  miles. 
The  provinces  situated  in  that  portion  of  the  N.  W.  Himalaya  are  Knnawar, 
Bissahir,  the  Southern  portion  of  Knlu,  and  a  few  of  the  small  hill  states  in  the 
ndghbonrhood  of  Simla.  This  area  lies  between  the  81st  and  S2nd  degree  of 
Xorth  latitude  and  verj  nearly  between  the  77  th  and  7&th  degree  of  east 
loBgitode.  The  elevations  vary  on  an  average  from  one  thousand  to  about 
thirteen  thousand  feet,  for  scarcely  any  birds  live  in  these  parts  of  the  valloy 
for  a  great  length  of  time  above  the  latter  limit,  though  further  to  east  in  Tibet 
the  same  are  usually  found  at  considerably  higher  elevation.  With  reference 
to  tbe  arboreal  vegetation  to  which  we  have  so  often  drawn  attention  and  which 
forms  soch  a  prominent  feature  in  the  physical  character  of  the  country,  we 
may  in  general  state  that  the  avi- fauna  referred  to  in  the  following  pages, 
characterizes  the  geographical  range  of  the  Himalayan  Conifer  trees,  beginning 
at  low  elevations, — abont  Belaspoor, — with  the  Pinus  longifoUa  and  terminating, 
in  tbe  East  of  Knnawar, — with  the  Pinus  Gera/nUana  and  the  Juniperus  excelscu 

The  arrangement  followed  in  the  enumeration  of  the  families  and  species  is 
ttiat  of  Dr.  J  E  R  D  0  N '  S  BIRDS  OF  INDIA,*  to  the  volumes  Mid 
page  of  which  reference  is  g^ven  in  Roman  and  Arabic  numbers,  respectively. 

/.  Fam.  rULTUElDJE. 

Tbe  valtures,  usually  feeding  on  the  carcasses  of  different  animals, 
which  occasionally  perish  under  the  stress  of  the  weather  in  crossing 
Ugh  passes  on  the  N.  W.  Himalaya  ranges,  are  the  two  following ; 
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1.  Gyps  fulvus,  Q  in  el.,  (I.  8),  which  is  the  common  European 
species,  and 

2.  Gyps  indicxjs,  Scop.,  (I.  9),  which  is  very  rare  in  the  interior 
of  the  hills. 

3.  Neophron  Ginginianus,  Lath.,  (Ibis  1866.  11.  p.  233 — 
Neoph.  percnopterus  apud  J  e  r  d  o  n,  1. 12)  is  often  seen  in  summer  on 
the  lowei  ranges  about  Belaspoor  and  Suket,  but  is  almost  never  to  be 
observed  further  in  the  interior. 

4.  Gypaetus  barbatus,  L  in.,  (I.  13)  is  common  all  through  the 
Sutlej  valley  and  through  W.  Tibet ;  it  generally  retires  in  winter  from 
the  Northern  parts  of  W.  Tibet  to  the  more  Southern  hills,  but 
permanently  resides  about  Chini.  The  Chukor,  Caccabis  chukor,  and 
other  partridges  are  his  favourite  meal.  It  is,  however,  well  known, 
that  this  bearded  eagle  often  accepts  any  other  refuse  of  bones  and 
meat,  being  very  often  seen  near  the  houses  of  hill  stations. 

When  marching  through  Lahul  in  1865,  the  people  assured  me  that 
it  very  often  carries  off  lambs  and  kids  and  is  very  bold  at  the  time  of 
breeding.  The  natives  of  Kulu,  about  Plash  and  the  eastern  districts, 
prize  the  meat  very  highly,  which  is  not  only  eaten  by  the  low 
class,  the  Kolies,  but  rather  more  by  the  higher  class,  the  Kauits. 
They  generally  tie  a  chukor  on  a  short  string,  and  stick  four  or  five 
sharpened  spears  in  the  ground  crossing  each  other,  so  as  partially  at 
least  to  cover  the  bird  and  at  the  same  time  to  radiate  with  their  points 
in  different  directions.  The  eagle  is  watched  from  some  distance  and, 
as  soon  as  it  throws  itself  with  its  usual  great  force  and  velocity 
upon  the  prey,  it  is  overpowered  with  large  clubs  before  it  can 
extricate  the  spears  from  its  body. 

The  Himalayan  Gyp.  barhatus  is,  as  regards  the  deep  yellow  and 
reddish  hue  of  its  plumage,  identical  with  the  African  variety,  while  the 
Alpine  specimens, — which  are  becoming  very  rare, — generally  have  a 
much  paler  plumage. 

IL  Fam.  FALCONID^. 

5.  Falco  pbregrinus,  Gmel,  (I.  21)  is  often  seen  in  the  spring 
about  Kotegnrh,  but  I  have  not  observed  it  between  May  and  the 
middle  of  September  anywhere  else  in  the  Sutlej  valley. 

A  male  specimen,  shot  near  Kotegurh  in  March,  has  the  lower 
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plumage  remarkably  yellowish  rusty,  only  slightly  albescent  on  the 
throat,  where  the  quills  of  the  feathers  are  white,  while  those  of  the 
rest  of  the  plumage  are  pale  brown. 

6.  Hypotriorchis  subbuteo,  Lin.,  (I.  33).  I  found  a  pair  of  old  • 
birds  near  Chini  in  August  1866,  but  I  could  not  ascertain  whether 
they  breed  here,  although  it  seems  very  probable.    J  e  r  d  o  n  says  that 
they  do  not  breed  in  this  country,  referring  of  couhse  to  India  proper. 

7.  Hypotriorchis  severus.  Ho  r  s/.,  (1.  34)  is  not  common  in  the 
forests  about  Kotegurh  and  in  Kulu,  and  during  the  summer  seems 
to  migrate  further  to  North. 

8.  Hypotriorchis  Chiqubra,  Dau  d.,  (I.  36)  occasionally  breeds 
near  Belaspoor,  where  I  found  several  young  birds  about  the  end 
of  May,  but  I  never  met  with  a  specimen  in  the  interior  of  the  hills. 

9.  TiNUNCULUs  ALAUDARius,  Briss.,  (I.  38)  common  all  through 
the  N.  W.  Himalayas,  on  the  southern  side  as  well  as  in  W.  Tibet. 
I  found  this  common  European  hawk  breeding  near  Chini  in  narrow 
crevices  of  rocks.  The  eggs  are  dirty  white,  mottled  and  irregularly 
spotted  with  reddish  brown.  The  young  birds  vary  extremely  in  colour 
of  their  plumage,  but  the  old  ones  are  in  eveiy  way  identical  with 
those  from  II u rope. 

10.  Ertthropus  vespbrtinus,  L  i  w.,  (I.  40)  rather  rarely  seen, 
and  only  in  the  lower  hills. 

11.  AsTUR  PALUMBARius,  Zr  i  w.,  (1. 45)  occasioually  appears  near 
Kotegurh  in  the  spring,  probably  on  its  way  to  Central  Asia,  for  I  have 
not  observed  it  during  the  summer  months  any  where  in  the  eastern 
parts  of  the  Sutlej  valley,  not  even  in  Kulu. 

12.  AcciPiTER  Nisus,  L  i  w.,  (I.  61)  comparatively  rare  in  the 
interior,  but  more  common  in  the  lower  hills. 

13.  AcciPiTER  viRGATus,  Te  771.,  (I.  62)  is  by  far  more  common 
than  the  last,  especially  about  Kotegurh,  Rampoor,  the  Kulu  valley, 
and  also  more  westward  towards  Kashmir,  but  I  have  not  seen  it  to 
the  east  of  the  forests  of  Nachar. 

14.  AcciPiTER?  NisoTDBs,  BlytTi,  {an  A,  guJaris,  Schegel!) 
1845,  J.  A.  S.  B.  Vol.  XV.  p.  727.  The  following  is  a  description 
of  a  full  grown  male,*  an  evidently  freshly  moulted  specimen  ;  it  was 

•  Known  by  dissection. 
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shot  in  the  middle  of  Angast  1866  in  a  pine-forest  at  Rogi,  abont  6 
miles  W.  of  Chini. 

Above,  dark  brown,  ashy  on  the  rump  and  npper  tailcoverts ;  all 
the  feathers  on  the  head,  especially  in  front,  and  on  the  sides  of 
neck  margined  and  tipped  with  pale  mfous,  the  rest  of  the  feathers 
above  and  on  the  scapulars  being  only  tipped  with  darker  rufons  and 
terminating  with  very  fine  silvery  hairs ;  a  narrow  snpercilium,  and 
partially  on  the  nape,  white  ;  ear-coverts  brown,  mfescent  at  the  lower 
base ;  wings  brown,  the  featlieri  with  distant  dusky  bars  on  the  inner 
webs  and  pale  rufous  or  ochrey  about  the  middle ;  the  secondaries  are 
tipped  pale,  the  teiliaries  more  distinctly  rufous  and  both  also  terminate 
with  long  silvery  films ;  tail  ashy,  each  feather  with  four  dusky  bands, 
the  outermost  pair  only  on  the  inner  web  banded,  all  are  tipped  pale 
rufous,  and  on  the  extreme  etlges  with  a  silvery  grey  colour,  though 
these  edges  appear  to  be  very  soon  worn  off. 

Below,  chin  and  throat  white,  each  feather  with  a  very  short  dusky 
mesial  streak,  the  streaks  being  near  the  tips  a  little  stronger  than  on 
the  sides,  where  the  white  passes  into  fulvous ;  the  rest  of  the 
plumage  below  is  very  closely  banded  with  pale  and  rufous  brown, 
each  of  the  feathers  having  three  broad  bands  of  a  light  brown  colour, 
being  margined  posteriorly  and  partially  also  anteriorly  with  a  rufous 
brown ;  the  remainder  of  each  feather  is  pure  white.  On  the  abdomen 
and  thighcoverts  the  bands  become  very  naiTow,  and  the  latter  are 
internally  much  rufous  ;  the  lower  tail  coverts  are  pure  white,  partially 
tipped  with  pale  brown ;  tail  below  albescent,  with  cross  bands 
distinctly  conspicuous.  The  sides  of  the  body  are  much  rusty  brown  ; 
the  inner  wingcoverts  whitish,  barred  with  numerous,  narrow  cross- 
bars of  blackish  brown  and  pale  ochry. 

Length  of  wing  8  inch. ;  tail  5f  inch. ;  tarsus  2  J  inch. ;  middle  toe 
1|;  outer  toe  1^.,  with  a  small  claw  ;  inner  toe  IJ  inch,  inner  claw  alone 
nearly  i  inch,  and  almost  more  than  double  the  strength  of  the  outer  ; 
hind-toe  nearly  1  inch,  of  which  the  claw  is  about  the  half  in  length. 
It  is  evident  that  these  measurements  are  intermediate  between 
those  of  Mr.  Blyth's  A.  nisoides  and  the  common  A.  nistis  of 
L  i  nn^. 

On  comparing  Mr.  B 1  y  t  h 's originals  in  the  Indian  Museum  I  found, 
that  one  of  the  three  originals  is  lost,  the  other  two  very  much  resem- 
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ble  in  the  upper  dark  brown  colonring  our  specimen,  and  one  of  them 
has  some  of  the  tips  of  the  scapulars  and  tertiaries  distinctly  tipped 
with  rufous  brown.  The  cross  bars  below  are,  however,  ochreous  yellow, 
only  with  a  slight  ferruginous  tint  on  the  sides  of  the  breast,  but 
not  nearly  to  the  extent  as  described  in  our  specimen.  This  cannot 
be,  however,  of  very  great  importance,  for  the  same  colour  is  very 
variable  in  A.  nisus.  The  throat  is  white,  and  «o  far  as  the  feathers 
are  preserved,  they  present  a  few  dark  streaks  about  the  middle, 
thoogh  on  this  point  neither  of  the  specimens  is  quite  perfect  and  it 
is  only  to  be  regretted  that  such  valuable  originals  were  not  better 
cared  for.  The  measurements  given  by  Mr.  B 1  y  t  h  are,  wing  7  J  inch ; 
tail  %\  inch.  The  two  respective  specimens  in  the  Indian  Museum 
have  the  wings  7 J  and  7f ,  and  the  tail  6|  and  6f  inches.  Mr.  B 1  y  t  h 
supposed  the  specimens  to  be  females,  but  they  could  with  as 
mnch  reason  be  r^arded  as  males.  Still  it  cannot  be  questioned 
that  the  typical  specimens  referred  to,  are  remarkably  small  as 
compared  with  usual  specimens  of  A,  niaus,  I  found  this  difference 
especially  apparent  after  having  a  short  time  previously  procured  in 
the  lower  hills  several  specimens  of  the  last  species.  The  claws  appear 
remarkably  strong  compared  with  the  size  of  the  bird,  and  the  general 
deep  brown  coloxir  is  always  very  conspicuous,  when  compared  with  the 
ashy  hue  of  A,  nisus  ;  still  I  think  it  wants  further  proof,  until  the 
species  is  firmly  established. 

Mr.  B  1  y  th  in  his  Commentary  (Ibis  1866,  p.  239,)  says,  "  Dr. 
Je  r  d  o  n  writes  word,  that  A,  nisoides  is  not  rare  in  the  interior  of  the 
Himalaya,"  and  it  is  not  unlikely  that  Dr.  J  e  r  d  o  n  observed  it  in 
the  same  portion  of  the  hills,  where  my  specimen  was  procured,  for 
he  visited  the  Sutlej  valley  in  1864.  The  species  cannot  be  easily 
mifttaken  for  A,  virgatus,  which  is  comparatively  very  common  and 
much  larger.* 

15.  Aquila  chrysaetos,  L  i  (I.  55)  is  often  seen  about  Kote- 
garh,  and  further  towards  east. 

A  few  other  eagles  and  buzzards  are  not  very  rare  in  different  parts  of 
the  Sutlej  valley;  but  I  have  not  succeeded  in  procuring  specimens  of 
either  of  them.  The  only  species,  which  I  have  obtained  in  the  beginning 

*  Mr.  Biytb  tells  me,  that  his  A,  nisoides  is  really  identical  with  A»  gularis 
of  S  c  h  1  e  go  1  (Feb.  1868). 
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of  August  1866,  in  a  forest  near  Cliini,  was  a  young  specimen  of  what  I 
believe  to  be  Aquila  pennata^  G  m  el.,  (I.  63).  The  specimen  is  only 
about  three-fourths  grown  ;  in  colouring  it  exactly  agrees  with  the  old 
bird,  except  that  the  inner  webs  of  the  tail  feathers  are  not  barred  ;  a 
white  shoulder  tuft  is  distinctly  traceable.  Dr.  Jerdon  says,  that  the 
young  bird  of  A,  jpennata  is  white  beneath.  This  makes  the  questioa 
of  the  identity  of  our  bird  doubtful,  although,  as  I  have  said,  there 
iy  no  difference  in  its  colouring  from  that  of  an  old  A,  permata.  The 
specimen  is  not  a  young  NcopiiSj  which  always  has  the  beak  in  propor- 
tion somewhat  more  slender.* 

16.  Nbopus  MALAiENbis,  Rein  (I.  65)  is  common  about 
Simla. 

17.  BuTEO  CANESCENs,  H  0  d  g  s.,  (I.  88),  is  occasionally  found 
at  Kotegurh,  but  not  beyond  in  the  eastern  districts. 

18.  Circus  cineraceus,  M  o  n  t.y  (I.  97)  occurs  in  the  low  hills, 
where  it  may  be  seen  to  haunt  in  fields  and  low  bushes,  specially  in 
the  months  of  September  and  October. 

19.  Haliastur  Indus,  B  o  d  d.,  (I.  101)  is  only  an  occasional 
visitant  of  the  lower  hills ;  I  have  observed  it  between  Suket  ami 
Mandi  on  marshy  ground,  but  not  further  in  the  interior.  It  is  some- 
times seen  in  the  Kashmir  valley  about  Srinaggur. 

20.  MiLvus  GoviNDA,  S  y  k  e  Sj(L.  104),  common  about  Kotegurh 
but  very  rarely  seen  further  to  the  East  than  Riimpoor,  except  during 
the  time  of  breeding.    It  docs  not  approach  the  Tibetan  climate. 

III.  Fam.  STRIGIDJE. 

Species  belonging  to  this  family  are  comparatively  rare,  although 
several  of  them  may  still  be  found  in  the  wooded  districts  between 
Kotegurh  and  the  Baspa  valley. 

21.  Syrnium  Newarense,  Uodgs.y  (I.  122).  An  unusually  large 
specimen  of  21  inches  in  length,  with  the  wing  of  a  little  over  18  inches, 
and  the  tail  of  10|  inches  was  shot  at  Kotegurh  in  February  1866. 

22.  Syrnium  niyicolum,  II  o  d  g  s,^  (I.  124).  I  procured  one 
specimen  of  this  species  above  Chini,  at  an  elevation  of  14,000  feet  and 

•  See  Ibis,  1867,  p.  140.  I  cannot  help  thinking  that  Lieut.  Boavan,  who  waa 
very  eager  to  give  notice  of  some  of  my  ppocimens  of  birds,  is  mistaken  in  pro- 
noimoing  the  species  to  bo  a  young  of  Ncojp,  MaluicnsiSf  R  ei u  w.  (Fob.  lb<)8.) 
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another  8|>ecimcn  was  shot  by  my  shikarees  at  Kotegurh  in  winter 
1866.    It  is  in  tliis  portion  of  the  hills  rather  a  rare  bird. 

The  gi-eater  coverts  of  the  primaries  have  a  white  terminal  spot  on 
the  enter  webs.  The  spots  on  the  outer  webs  of  the  qnills  are  fnlvons 
brown,  paler  on  the  inner  ;  the  cross  bands  on  the  two  central  tail  fea- 
Ihera  are  indistinct,  and  the  plumage  is  generally  finely  mottled 
with  light  brown  all  over ;  the  tips  of  all  tail-feathers  are  white. 
Below,  on  the  sides  of  the  breast,  and  on  the  abdomen  most  of  the 
feathers  are  centrally  streaked  brown,  each  being  marked  with  three 
CT088  bars. 

23/  Otus  vulgabs,  Flem.,  (I.  125)  not  common  in  the  forests  near 
Naehar. 

24.  Athene  ouculoides,  Vig.y  (I.  145),  common  enough  about 
Kotegurh,  but  very  rare  further  in  the  interior. 

25.  GLAUcroitFM  Brodi^i,  Burt,,  (I.  140)  must  breed  very  early 
in  the  spring,  for  I  met  fully  grown  young  birds  about  the  end  of  May. 
The  species  is  not  rare  on  the  Ilatn  mountain  near  Kotegurh,  on  ele- 
vations of  7  to  8,000  feet,  and  is  occasionally  seen  all  through  the 
wooded  districts  of  the  Sntlej  valley,  but  not  beyond  the  more  extensive 
forests.  It  chiefly  feeds  on  small  lizards,  frogs  and  insects. 

IV.  Fa,n.  HIRUNDINID^. 

26.  HiRUNDo  RUSTiCA,  L.,  (I.  157)  is  common  about  Kotegurh, 
and  further  to  East, 

27.  HiRDNDo  FiLTPERA,  8  t  B  p  h.,  (I.  159).  I  met  with  this 
species  near  Belaspoor,  in  October  1866 ;  the  birds  were  few  and 
probably  migrating  to  the  plains,  for  I  found  them  during  the  previous 
year  rather  numerous  in  the  eastern  portions  of  Kashmir. 

28.  HiRUNDO  ERYTHROPYGIA,  8  1J  k  6  8,  (Ibis,  1866,  vol.  II.  p.  337). 
The  smaller  type,  which  B  1  y  t  h  considers  as  distinct  from 
H.  daurka,  L  i  n.,  is  common  all  through  the  Sutlej  valley,  especially 
in  the  portion  between  Kotegurh  and  the  frontier  of  Tibet. 

29.  OoTiLE  RUPBSTRis,  Scop.j  (1. 166).  This  is  a  common  species 
all  through  the  valley,  and  also  occurs  on  the  Indus  in  W.  Tibet ;  it 
may  have  been  occasionally  mistaken  for  C,  riparia  which  is,  however, 
much  rarer ;  I  have  only  once  procured  a  specimen  in  Spiti. 

30.  Chelidon  Casumiriknsis,  Gould,  (I.  1167)  breeds  occasion- 
ally near  Kotegurh,  but  it  is  more  common  in  the  Kulu  valley. 
I  do  not  remember  to  have  observed  Ch,  urhica,  except  late  in  autumn 
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in  the  low  hills, 

81.  Gtpsblus  Melba,  Z/.,  (L  176),  common  during  the  winter 
Aboat  Belaspoor,  and  in  the  valley  below  Kotegurh ;  in  summer  it 
migrates  into  Tibet  and  Central  Asia,  a  few  birds  only  being  occa* 
sionally  seen  in  the  vicinity  of  Ohini. 

82.  Cypsblus  APU8,  L  in.,  (1. 177).  I  have  procured  near  Chini 
specimens  which  are  perfectly  identical  with  the  European  bird,  and 
the  species  is  also  common  on  the  Indus  in  W.  Tibet,  especially  about 
Lei.  I  never  got  a  specimen  of  the  newly  so  called  C.  acuticauda^ 
B  lyth,  if  this  ought  to  be  really  regarded  as  a  distinct  species,  which 
does  not  seem  to  be  very  probable. 

83.  Gtpselus  appinis,  Gray^  (I.  177)  is  only  occasionally  seen 
in  the  valley ;  one  specimen  was  procured  below  Kotegurh  in 
March  1867. 

84.  CypsHLTJs  PAOiPious,  Lath,,  (Ibis,  1866,  Vol  IL  p.  840). 
It  appears  that  this  species,  to  which  (according  to  B 1  y  t  h,) 
Gould  refers  £7.  vittatus,  J.  and  S.,  C  australis,  0  o  u  1  d  and 
Hirundo  apas,  var.  )3.  ofPallasas  synonyms,  only  differs  from  Cyjx 
leuconyXj  B  1  y  t  h,  by  the  blackish-brown  claws.  I  shot  last  year 
near  Chini  several  specimens  of  a  Oypselus  which,  on  comparing 
them  in  the  Indian  Museum  with  the  original  specimen  of 
leuconyx,  do  not  exhibit  the  slightest  difference  in  sise,  though  they 
distinctly  have  blackish  claws,  with  no  trace  of  white.  The  length 
of  the  wings  differs  from  6J  to  6f.  The  birds  are  to  all  appearance 
identical  with  the  specimens  from  the  N.  W.  Himalaya,  determined 
byBlyth  as  0.  viUatue,  of  which  Jerdon  says  (L  180)  that 
they  belong  to  Cyp.  leuconyx.  As  far  as  these  specimens  of  the  sof 
called  C.  vittatus  in  the  Museum  are  preserved,  their  claws  appear 
to  have  been  brown  and  not  white.  I  cannot  trace  satisfac* 
torily,  how  far  the  distinctions  pointed  out  to  exist  between  O. 
leuconyx  and  C.  pdcificus  are  correct ;  the  species  do  not  seem  to 
differ  in  colouring.  Dr.  J  erdon  says  (loc.  cit.  p.  180),  that  the 
blacldsh  brown  is  '  daikest  on  the  head,'  while  in  my  and  in  B 1  y  t  h '  a 
specimens  of  C  vittatus,  only  the  back  is  glossy  blackish  brown 
and  the  head,  nape  and  neck  pale  brown,  exactly  like  in  Cyp.  affinia  ; 
there  is  also  in  all  our  specimens  a  slight,  pale  superoillium  traceable, 
being  more  distinct  in  front. 
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Y.Fam,  CAPBIMULOIDM 

The  species  of  this  family  are  comparatively  rare,  and  only  to  be 
fOand  in  the  lower  hills.  I  have  often  observed  on  the  road  from 
^mla  towards  Saket  the  following, — 

35.  Caprihulous  indicub,  Lath.,  (1. 192),  which  is  also  occasion- 
illy  seen  about  Kotegurh,  in  company  with  the  smaller 

86.  Capbimi7Lqu8  asiaticus  Lath.  (I.  197). 
VI.  Fam.  MEROFIDM 

87.  Mkrops  viridis,  L  t  n.,  (I  205),  is  only  confined  to  the  lower 
ranges  and  is  from  March  till  the  end  of  October  not  uncommon  in 
Soothem  Knln  and  about  Belaspoor.  Neither  the  European  Meropa 
apiaster  which  is  said  to  be  found  in  winter,  nor  any  of  the  other 
^wcies  belonging  to  this  family  have  been  observed. 

YU.  Fam,  CORACIIDJE. 

38.  CoRAciAs  iNDiCA,  Lin.,  (I.  214)  is  very  common  in  the  lower 
bills  about  Belaspoor,  but  has  not  been  seen  further  towards  East 
than  Kotegurh. 

89.  OoRACiAs  OARTTLA,  L  %  H.,  (I.  218).  I  Only  shot  one  specimen 
near  Nadaon  at  the  end  of  October  1865,  but  I  have  repeatedly  seen 
this  species  in  the  northern  Kashmir  valley ;  it  is  also  found  in 
W'estem  Tihet. 

Vni.  Fam.  EALCTONIDJS. 

40.  Halcyon  fuscus,  Bodd.,  (I.  224),  common  about  Belaspoor 
and  not  leaving  during  the  winter  the  lower  ranges  of  hills. 

41.  Algedo  BBNGALEN8I8,  G  m  €  I.,  (I.  230),  is  the  only  species 
which  is  occasionally  seen  as  far  east  as  Chini,  though  it  is  always 

42.  Gebtlb  Runis,  L  i  n.,  (I.  232),  only  in  the  lower  hills  to  be 
nwt  with. 

43.  Crylb  guttata,  Fty.,  (I.  239),  occurs  on  the  small  streams 
^ond  Rampoor,  between  Gaora  and  Serahan,  up  to  an  elevation  of 
7,000  feet ;  in  Kashmir  it  is  very  common. 

K.  Fam.  PSITTACID^. 

Several  species  of  parrots  are  during  the  summer-months  found  on 
the  lower  ranges  of  the  Himalayas,  but  they  do  not  go  in  the  interior. 
Among  the  more  common  species  are — 

44.  Paubobnis  Albxandri,  L  i  n.  (I.  286), 
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46.    Pal^oenis  T0RQUATU8,  B  o  (1  d.^  (I.  257)  and 

46.  Pal^ornis  ROSA,  B  odd,y  (I.  259).  Only  the  first  and  last 
species  may  occasionally  be  seen  above  Suni,  in  the  southern  portions 
of  the  Kulu- valley,  and  about  Kotegurh ;  none  of  them  occur  more 
eastward. 

47.  Pal^ornis  shisticbps,  Hodgs,,  (I.  261),  is  rather  common 
in  the  neighbourhood  of  Ohini ;  I  found  it  breeding  near  Urni  (about 
10  miles  W.  of  Chini)  at  an  elevation  of  about  8,000  feet.  Towards 
the  end  of  August, — at  which  time  the  young  birds  are  nearly  full 
grown, — its  shrilling  voice  may  be  heard  between  Serahan  and 
Nachar  almost  in  every  ravine,  wherever  the  elder  and  the  elm  are 
abundant,  on  the  seeds  of  which  it  principally  feeds. 

The  young  bird,  has  no  vinaceous  spot  on  the  shoulders  of  the  wings, 
the  head  is  dull  grey  with  a  greenish  tinge,  and  nearly  two-thirds 
of  the  basal  portions  of  all  the  feathers  and  the  quills  in  their  entire 
length  are  slaty. 

X.Fam,  FICIDjE. 

48.  Pious  him  alay  anus,  J,  and  Sell  (I.  269)  may  be  consi- 
dered as  the  true  representative  of  the  European  P.  majar^  though 
it  is  a  somewhat  smaller  bird.  The  third  pair  of  the  outer  tail 
feathers  is  usually  towards  the  tip  whitish,  tinged  rufous,  and 
interrupted  on  both  webs  by  a  blackish  bar,  the  tip  itself  being 
whitish.    The  female  is  above  uniformly  black. 

Common  in  the  cedar  and  pine  forests  all  through  the  valley  as  far 
East  as  Chini,  and  ascending  here  to  elevations  of  about  11,000  feet. 

49.  Pious  brunnbiprons,  F  t^.,  (I.  273).  The  third  outer  pair 
of  tail  feathers  is  usually  also  provided  with  2-4  spots  of  white  ; 
sometimes  there  are  even  one  or  two  spots  on  the  inner  webs,  the  tips 
being  rarely  white ;  the  streak  below  the  eye  is  very  seldom  black, 
but  generally  light  biown,  as  also  is  the  front  of  the  head. 

This  species  is  common  in  the  lower  ranges  of  the  hills ;  I  have 
not  seen  it  to  the  East  of  Nachar,  but  about  Gaora  (E.  of  Hampoor) 
it  occurs  at  elevations  of  8  and  9,000  feet. 

50.  Gecinus  squammatus,  Vig.^  (I.  286).  Common  all  through 
the  forests  of  the  valley  up  to  Chini,  and  ascending  to  elevations  of 
nearly  11,000  feet. 

I  procured  in  August  1866  near  Pangi,  a  few  miles  beyond 
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Cbini,  a  pair  of  what  I  suppose  to  be  young  birds  of  this  species, 
exhibiting,  however,  some  noteworthy  differences.  Both  the  specimens 
tre  a  little  smaller  than  those  usually  known  as  O,  squanwiatus  ;  the 
green  is  duller  above  than  below,  throat  diiiy  gieenish  grey ; 
the  feathers  on  the  fore  breast  and  on  the  vent  are  margined  with 
black,  while  in  specimens  of  G,  aquammatiia,  shot  at  Kotegurh  and 
in  the  western  parts  pf  tbe  valley,  the  black  margined  feathers  be  gin 
on  the  lower  half  of  the  breast,  its  frontal  half  being  green,  the  colour 
becoming  duller  on  the  neck  and  the  throat.  The  middle  tail  feathers 
are  margined  with  green,  not  being  wholly  black,  as  in  typical  O, 
squammatus.  The  streaks  above  and  below  the  eye  are  almost  white, 
while  in  aquammatus  they  are  distinctly  tinged  with  green.  The  beak 
is  also  shorter,  and  apparently  somewhat  broader  near  the  base. 

It  is,  as  already  stated,  much  more  likely  that  we  have  to  deal  here 
with  a  young  bird  in  a  certain  stage  of  plumage — perhaps  the  winter 
plumage  of  the  first  year, — than  with  a  distinct  species.  The  red  on 
the  front  of  the  head  of  the  male  is  tolerably  well  developed,  although 
not  so  pure  as  in  old  specimens  of  squammatus,  it  is,^  however,  much 
parer  than  is  usual  in  young  specimens  of  this  species. 

51.  Gbcinus  striolatus,  Blyth,  (I.  287)  is  very  rarely  met 
with  in  the  forests  west  of  Kotegurh. 

There  are  several  other  species  of  Picin^  to  be  found  in  the  lower  hills, 
bat  none  of  them  is  common  even  as  far  north  or  east  as  Kotegurh.  The 
only  other  species  which  deserve  special  notice  are  the  following ; 

52.  ViTiA  nraoMiNATA,  Burt,  (I.  300). 

The  male  has  above  the  nostrils  a  pale  yellow  frontal  zone,  inter- 
nipted  on  the  culmen  of  the  beack  ;  next  to  it  is  an  ashy  green  stripe  ; 
the  feathers  on  the  forehead  are  greenish,  or  ashy  white  with  a  slight 
green  tinge  on  their  basal  half,  then  black  or  blackish  brown,  and 
tipped  with  golden  yellow,  having  the  lateral  margins  whitish, 
Sopercilliar  stripe  white,  widening  towards  the  nape  and  mingled  with 
dusky  near  its  termination ;  ear-coverts  ashy  brown ;  a  white  stripe 
extends  from  the  upper  mandible  in  the  direction  of  the  scapulars, 
having  below  a  blackish  stripe,  which  originates  at  the  base  of  the 
lower  mandible.  Front  edges  of  the  wings  whitish ;  wing  coverts  and 
>U  the  wing  feathers  dusky  brown  ;  the  latter  (except  the  first  two  or 
three  qailb)  on  the  outer  edges  greenish,  the  green  colour  increasing 
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towards  the  tertiaries ;  the  edges  of  the  white  inner  webs  of  the  two 
central  tail  feathers  are  generally  also  black.  The  white  below  has 
nsaally  a  green  tinge,  bat  is  purer  on  the  throat ;  each  of  the  feathers 
has  about  the  middle  of  its  length  a  round  black  spot,  gradually 
passing  into  crossbars  on  the  vent. 

The  female  has  the  head  above  uniformly  greenish,  occasionally 
somewhat  dull  brown.  Dr.  J  e  r  d  o  n 's  description — loc.  cit. — seems 
to  have  been  taken  from  an  imperfect  female  specimen  only. 

The  Vivia  minuta  of  Temminck  has  the  head  of  the  male  scarlet 
above,  posteriorly  black  with  small  white  spots ;  otherwise  it  is  like 
the  Himalayan  species,  which  though  not  very  rare  about  Kotegurh 
is  very  seldom  met  with  beyond  the  Nachar  forests.  Near  Kotegurh 
it  occurs  between  6  and  8,000  feet,  and  about  Serahan  up  to  9000 
feet ;  it  is  a  permanent  resident  of  the  valley. 

53.  YuNX  TORQUiLLA  L  in.,  (I.  303).  I  only  procured,  at  the  end 
October  1866  one  specimen  near  Belaspoor ;  it  was  probably  migrat- 
ing from  Kashmir,  or  from  Ohamba,  where  this  species  is  common 
during  the  sumqaer  months. 

JX.  Fam.  MEOALJEMID^.  • 

The  species  belonging  to  this  family  are  mostly  confined  to  the 
lower  elevations :  they  are  very  rarely  met  with  above  9,000  feet. 

64.  MtoALJiHA  vntEMS,  Bodd.f  (I.  808),  is  common  in  the  forests 
about  (Jaora  (7,000—8,000  feet). 

65.  MaeALAMA  Hodosoni,  Bonap,,  (Ibis  1866,  p.  858 — M. 
UNEATA,  Ft eill.  apud  Jerdon  I.  809),  genendly  only  occurs  at 
elevations  not  exceeding  3000  feet,  while  the  next, 

56.  Megalama  canicbps,  FrankhQL,  310),  has  not  been  seem 
even  beyond  Belaspoor,  though  common  in  the  Dhoon,  south  of  Kangra 
and  about  Nadoan. 

57.  XANTHOLiBMA  IRDICA,  Lath.^  (1.315)  is  also  common  in 
the  low  hills^  but  it  does  not  go  even  as  far  east  as  Kotegurh, 
where  the  bottom  of  the  valley  is  only  about  8,000  feet  above  the 
level  of  the  sea. 

XII.  Mm.  CUCULIJJjE. 

58.  CucuLus  CANOKUS,  Lin.y  (I.  322)  is,  between  April  and 
November,  common  all  through  the  valley,  probably  migrating  into 
Central  Asia.    I  have  also  seen  it  south  of  Lei  in  W.  Tibet.  Its 
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eaU  tnd  the  great  Yariability  of  the  plumage  perfeotly  agree  with 
tbe  European  biixL 

59.  CucuLTO  PQijooBPHALUS,  L  a  t  h.,  (I.  329),  is  very  rare  in  the 
interior  of  the  N.  W.  Himalayas.  A  specimen,  obtained  near  Paiigi  in 
Angost  1866,  has  the  upper  plumage  uniformly  rufons-bay,  with  dusky 
cross  bars,  being  somewhat  less  numerous  on  the  neck  ;  below  whitish 
with  a  rufous  tinge  on  the  throat  and  on  the  front  of  the  breast,  purer 
towards  the  yent,  all  the  feathers  having  narrow  cross,  black  bars. 

60.  HuBftooocoTx  sPABVEEioiDEs,  V  i  y.,  (li  331),  only  occurs  in 
(he  lower  hills  and  scarcely  above  elevations  of  3,000  feet. 

61.  CoccTSTES  MELANOLEUOUSy  Gmel,  (I.  339),  is  in  the  summer 
months  tolerably  common  about  Rotegurh,  and  ascends  elevations 
up  to  8,000  feet ;  but  I  have  not  seen  it  beyond  Nachar,  although  it 
usually  prefers  brushwoods  to  pine  forests. 

Xm.  Fam.  NECTAEINIDM 

62.  AsAOHNOTHE&A  MAGNA,  H  0  d  ff  8,^  (1.860),  Only  occurs  in 
the  lower  hills  about  Belaspoor  with  the  next  species, 

63.  -^THOPTGA  MILBS,  M  0  d  ff  8,,  (L  362). 

64.  ^THOPyoA  GouLDiiB,  Fiy.,  (I.  364).  The  male  has  the 
hlack  on  the  head,  above  and  in  front,  tinged  with  purple,  gradually 
chaoging  to  steel-blue  on  the  nape;  a  purplish  spot  somewhat 
below  the  ear  coverts ;  shoulder-tuft  steel-blue  ;  throat  violet,  with  a 
lomewhat  dull  black  median^tripe,  extending  longitudinally  towards 
the  breast.  Supercilliar  stripe,  cheeks,  hind  neck,  sides  of  neck, 
baek,  scapulars  and  lesser  wing  coverts  deep  crimson ;  lores  and  some 
feathers  on  the  cheeks  glossless  black  ;  rump  yellow,  upper  tail  coverts 
fiteel-blue,  central  tail  feathers  in  the  middle  purplish,  like  some  of 
the  next  edged  bluish  :  the  rest  are  blackish  with  greenish  white  tips, 
the  white  being  especially  conspicuous  below  and  increasing  towards 
the  outer  tail  feathers.  Wings  and  their  longer  coverts  dusky  brown, 
with  the  exception  of  the  first  and  second,  edged  with  olivaceous 
green,  paling  towards  the  tips ;  all  the  wing  feathers  are  internally 
at  the  base  white,  a  little  less  so  on  the  extreme  edges.  Breast  and 
belly  bright  yellow,  paling  towards  the  under  tail  coverts,  and  on 
the  breast  with  more  or  less  crimson.  All  the  feathers  with  metallic 
hstre  have  their  basal  half  black,  the  yellow  feathers  white. 

The  female  is  olive  green  above,  brighter  on  the  back  and  occasionally 
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with  some  crimson  feathers  on  the  sides.  All  the  feathers  on  the  bead 
and  napo  are  centred  dusky  ;  rump  yellow ;  wings  dusky,  as  in  male, 
but  somewhat  more  broadly  edged  with  olivaceous  green  ;  tail  edged 
with  greenish,  only  the  three  or  four  outer  pairs  being  tipped  whitish. 
Below  pale  green,  somewhat  ashy  on  the  throat,  generally  beconung 
yellowish  towards  the  vent. 
Bill  brown,  much  paler  below. 

Very  common  about  Kotegurh  and  through  the  whole  valley  as  far 
east  as  Chini,  living  here  at  an  elevation  of  between  9000  and  10,000 
feet.  This  is  probably  the  only  honey-sucker,  which  frequents  such 
great  heights  in  the  Himalayas.  I  never  noticed  here  JS,  Nipa- 
lemis  H  0  d  g  s.,  which  is  decidedly  a  larger  species. 

65.  ABi^OHNBOHTHRA  ASIAIOA,  L  a  t  h.^  (I.  370). 

Male ;  the  body  has  usually  the  same  uniform  glossy  green  colonr, 
as  the  back  and  the  head  ;  the  pale  tips  of  the  tail  feathers  are  not 
always  traceable  and,  when  they  are,  it  is  generally  only  the  case  on 
the  outer- most  feathers  ;  the  sides  of  neck  and  the  breast  are  purplish 
green,  a  longitudinal  stripe  on  the  throat  and  the  rest  of  the  lower 
plumage  purplish  black. 

Female  ;  above  dark  greenish  grey ;  the  feathers  on  the  head  nar- 
rowly centred  dusky  ;  wings  dusky,  externally  edged  paler,  front  edges 
white ;  tail  blackish,  the  feathers  with  a  purplish  lustre  on  the  outer- 
webs,  tipped  white,  which  increases  t(jVards  the  outer  pairs  ;  below 
greenish  yellow,  more  distinctly  so  on  the  front  of  breast,  paler  on  the 
throat  and  towards  the  vent,  greenish  ashy  on  the  sides ;  thigh 
coverts  yellowish. 

The  species  occurs  as  far  east  as  Wangtn  bridge,  and  is  especially 
common  in  the  lower  and  warmer  portions  of  the  valley,  as  for 
instance  near  Rampoor;  it  does  not,  however,  ascend  to  greater 
elevations,  than  7,000  or  8,000  feet. 

66.  PiPRisoMA  AOILB,  Tick,,  (I.  376,)  not  common,  and  generally 
to  be  met  with  in  the  low  hills,  where  I  observed  it  in  May  ;  it  does 
not  go  to  any  considerable  height,  or  to  any  distance  in  the  interior, 
being  very  rare  to  the  north  or  east  of  Kotegurh. 

67.  Myzantdb  iqnipbctus,  Hodge.,  (I.  377).  The  old  male 
is  above  uniform  dflrk  bluish,  metallic  green ;  the  yonng  one  is 
distinctly  green  and  all  the  feathers  are  tipped  fulvous ;  below  the 
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throat  18  more  white  in  the  yonng  bird,  than  it  is  in  the  old  one. 
Female  above  glossless  olive  brown,  greenish  on  the  scapulars  and 
upper  tail  coverts,  and  possessing  a  green  metallic  shonlder-tuft ; 
below  greenish  yellow,  more  white  on  the  throat,  and  greenish  or  buff 
on  the  sides. 

Tolerably  common  in  the  lower  hills,  bnt  rather  rare  in  the  eastern 
parts  of  the  valley.  I  found  a  pair  near  the  Gaora  bungalow  at  an 
deration  of  about  7,000  feet :  it  was  most  probably  breeding  here. 
The  species  is  also  pretty  common  in  Kulu  and  in  the  neighbour- 
hood of  Eishtwar ;  ^  it  most  likely  ranges  over  the  whole  of  the 
wnthem  decliviti^  of  the  N.  W.  Himalayas. 

XIV.  Fam.  CEBTRIADJE. 

68.  Obbthia  Himalatana,  V  i  g*,  (I.  380).  The  last  primariei 
and  the  secondaries  of  the  old  bird  are  somewhat  fulvous  towards  the 
tennination  of  the  outer  webs ;  the  tips  of  the  secondaries  are  always 


The  young  birds  have  the  fulvous  spots  on  the  upper  plumage  not 
so  well  developed,  and  all  the  feathers  below  are  tipped  very  narrowly 
vith  dusky ;  the  white  is  also  not  so  pure  as  in  the  old  birds,  but 
there  is  no  other  perceptible  difference  between  them  except  in  the 
l«i^li  of  the  bill.  Very  young  specimens  have  the  bill  sometimes 
Kttoely  half  an  inch  long,  and  from  this  all  gradations  are  met  with 
lip  to  a  length  of  very  nearly  one  inch.  Such  considerable  changes 
in  Uie  length  of  the  bill  are  likewise  common  in  the  Pieida^  Upu^idm 
>Qd  allied  families.  Specific  distinctions  which  are  occasionally  pro- 
posed upon  the  difference  in  the  length  of  the  bill  are,  therefore,  not 
always  sufficiently  reliable. 

This  is  the  only  species  of  Certhia,  which  is  common  in  all  the 
forests  of  the  Sntlej  valley,  from  above  Belaspoor  to  near  Snngnuio, 
Tugging  almost  from  the  plains  up  to  elevations  of  nearly  12,000  feet. 
It  is  the  true  representative  of  C,  familiaris*  of  Europe. 

69.  TioHOBROMA  MUBABIA,  L  %  n.,  (I.  388),  is  found  all  through  the 
^-  W.  Himalayas,  and  during  the  summer  months  in  W.  Tibet  and 
Central  Asia. 

70.  SiTTA  HiHALATBNsiB,  J.  and  S ,  (I.  385),  is  not  rare  in  the 

*  I  am  infornied  by  Mr.  Biyth,  that  this  species  haa  been  lately  procured  ia 
Ue  Himalayas,  (February,  1868.) 
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lower  bills  and  about  Simla,  but  it  is  very  seldom  met  with  beyond 
the  Wangtu  bridge,  and  at  elevations  exceeding  9,000  feet. 

71.  SiTTA  Lsnoopsis,  G  0  ul  (I,  385),  is  tolerably  common  in 
the  neighbourhood  of  Ghini,  where  it  chiefly  feeds  on  the  seeds  of 
Finm  Qerardiana^  but  it  is  very  rarely  to  be  seen  near  Simla 
or  at  Kotegurh,  except  in  winter.  In  1866,  I  observed  it  between 
Budrawar  and  Kishtwar  at  an  elevation  of  6,000  and  7,000  feet, 
feeding  here  on  seeds  of  Tiniu  exeeUa,  Its  voice  is  a  loud,  uniform 
melancholy  call,  while  busily  engaged  in  securing  a  pine-seed  in  the 
bark  of  a  large  tree. 

I  have  never  met  with  any  other  species  of  Sitta  in  the  interior, 
wooded  ranges  of  the  N.  W.  Himalayas. 

XV.  Fam.  VFVTIBM. 

72.  Upupa  bpops,  L  i  n.,  (I.  390),  common  during  the  summer  all 
through  the  N.  W.  Himalayas  and  in  W.  Tibet.  The  plumage  of  the 
Tibetan  bird  does  not  differ  io  the  least  from  that  of  the  European. 

XVI.  Fam,  LJNIIDM 

73.  Lanius  erytheonotus,  Fty.,  (I.  402),  very  common  all 
through  the  N.  W.  Himalayas  and  W.  Tibet. 

The  female  has  the  grey  on  the  head  and  back  paler,  the  tertiaries 
more  broadly  edged  with  rufous  or  fulvous,  and  the  tail  feathers  tipped 
pale ;  on  the  whole  the  grey  and  rufous  colours  are  very  variable  in 
this  species.  The  young  bird  is  like  the  female,  but  all  the  colonrv 
are  usually  still  paler. 

74.  Lanius  Hardwickei,  F»y.,  (I.  405).  The  head  above  is  often 
ashy-white,  and  the  nape  and  back  pure  ashy.  The  tertiaries  are,  on 
the  outer  webs  towards  their  tips,  pale  ferruginous,  the  two  outermost 
tail  feathers  on  each  side  being  white,  except  on  the  terminal  half  which 
is  black  like  the  inner  web,  the  tips  however  remaining  white ;  the 
next  two  pairs  have  only  the  bases  and  the  tips  white,  and  on  the  four 
central  feathers  there  are  below  occasionally  traces  of  white  tipe 
perceptible. 

The  species  is  rather  rarely  met  with  about  Kotegurh  and  only 
occurs  as  far  east  as  Nachar.  In  1865, 1  observed  it  between  Budrawar 
and  Kishtwar,  but  I  do  not  remember  it  from  Kashmir.  Adams 
(Proc.  Zool.  8oc.  1858,  p.  488)  states  that  he  never  saw  it  on  the 
Western  Himalayas. 
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75.  Lanivs  ABiNABius,  Blyth^  (1. 407),  was  only  onoe  met  with 
Mst  of  Giimi,  bat  it  is  doring  the  summer  more  common  in  W.  Tibet.' 

76.  PsaiCBoooTUs  spbciosus,  Lath.^  (I.  419).  I  have  only  once 
procured  a  pair  north  of  Belaspoor ;  it  does  not  seem  to  be  found  in 
die  interior  of  the  hills. 

77.  Psuo&oGOTUs  BBETiBosTRis,  Ft  (1. 421),  is  On  the  contrary 
foond  evoTTwhere  in  the  low  hills,  even  in  winter.  During  the  summer 
BOBtha  it  migrates  into  the  interior,  ascending  to  the  limit  of 
forerts.  It  is  common  about  Chini,  breeding  on  elevations  between 
9,000  and  10,000  feet.  Some  of  my  specimens  are  fMy  9  inches  long. 
The  red  and  yellow  patch  on  the  wings  of  the  male  and  female,  respec- 
tiTely,  extend  only  np  to  the  first  four  quills,  the  2-4th  of  which  are, 
towards  their  termination,  on  the  outer  webs  insinuated  and  edged 
with  pale. 

The  young  bird  resembles  in  yellow  colouring  the  female,  but  all 
the  feathers  above  are  tipped  whitish,  forming  short  cross  bars; 
below,  the  yellow  is  paler,  throat  and  breast  barred  with  dusky  and 
whitish,  thd  white  being  more  prominent  on  the  vent  and  the  lower 
tiii  coverts. 

78.  DicBURUs  LONOiCAUDAtus,  H  a  y,  (JL  430),  is  the  only  species  of 
DroBgs  which  in  common  all  through  the  valley.  It  breeds  about 
Ckini  at  an  elevation  of  between  9  and  10,000  feet  and  probably  goes 
beyond  the  Kunawar  frontier  into  Tibet. 

XVIL    Family,  MUSCICAFIDJS. 

79.  TCHTTEBA  PARADISI,  L  in.,  (I.  445),  common  in  the  summer 
months  in  Kula  and  eastern  Kashmir,  but  it  is  rather  rare  in  the 
eastern  portions  of  the  Sutlej  valley ;  I  have  never  seen  it  much 
beyond  the  Nachar  forests  and  above  elevations  of  9000  feet. 

The  colour  of  the  plumage  is  known  to  be  very  variable.  I  met  with 
old  males,  which  had  half  of  the  tail  feathers  on  one  side  white  and 
on  the  other  half  ferruginous ;  and  again  some  which  had  only  the 
tenninationa  of  the  long  central  feathers  ferruginous.  It  is  probable 
that  even  old  birds  often  vary  in  the  annual  colouring  of  the  plumage. 
Mr.  Casain  (Journ.  Am.  Acad.  Nat.  Sc,  Philadelphia,  1860,  vol.  IV. 
p.  823,  pi.  60,  figs.  1-2)  describes  from  the  west  coast  of  Africa,  under 
the  name  of  Muacvpela  Duchaluif  two  specimens,  apparently  belonging 
to  this  speciea* 
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80.  Lbucookroa  FU80OTBNTRI8,  FraM.f  (I.  451).  I  fonnd  ibis 
■pecies  in  sammer  between  Kotegurh  and  Nachar,  on  elevationH  of 
6 — ^9000  feet ;  it  is  a  rare  bird  ;  one  speciman  was  procured  below 
Kotegorb  in  Marcb  1867. 

81.  Lbugoobrca  albofrontata,  Frankl  j  (I.  452).  Dr.  Adams 
remarks  that  this  species  is  only  to  be  met  with  on  the  lower  ranges 
of  the  western  Himalayas.  I  obtained,  in  October  1865,  several 
specimens  above  Belaspoor,  bat  have  never  seen  it  much  farther  ia 
the  intenor. 

82.  Grtptolopha  oinbrbogapilla,  Vi  e  i  Z.,  (1. 456).  The  bill  is  in 
young  specimens  much  shorter  and  comparatively  broader  at  the 
base  than  it  is  in  old  ones.  The  species  does  not  go  eastwards  beyond  the 
more  wooded  parts  of  the  valley  near  the  Wangtu-bridge,  and  hardlj 
ever  ascends  to  greater  heights  than  8000  feet ;  it  is,  however,  most 
common  at  Kotegurh  between  5000  and  6000  feet,  and  at  similar 
elevations  all  over  the  lower,  outer  ranges  of  the  N.  W.  Himalaya. 

83.  Hbmiohblidon  pulioinosum,  Hodga.,  (1. 488).  The  old  male 
is  above  olivaceous  ashy,  the  feathers  on  the  head  being  broadly  centred 
dusky ;  the  wings  and  tail  are  darker,  the  middle  portions  of  the 
inner  webs  of  all  the  wing-feathers  forming  a  large  fulvous  brown  spot 
which  is  specially  conspicuous  when  the  bird  is  on  the  wing.  Some 
feathers  on  the  front  of  the  head,  above  the  nostrils,  the  lores,  and 
partly  the  eyelids  are  white ;  the  front  edges  of  the  wings,  chin  and 
throat  are  also  albescent,  passing  on  the  breast  into  ashy  grey,  and  on 
the  vent,  especially  on  the  under-tail  coverts,  again  into  white. 

The  old  female  is  almost  exactly  like  the  male  ;  the  white  above 
the  nostrils,  on  the  chin  and  on  the  interior  edges  of  the  wings  being, 
however,  somewhat  rufescent ;  the  tertiaries  and  the  longer  wing  coverts 
are  usually  also  externally  margined  and  tipped  with  fulvous  or  rufescent. 
The  female  generally  appears  to  be  somewhat  larger  than  the  male. 

The  young  bird  has  the  plumage  above  much  darker,  sometimes 
rather  black  or  deep  brown;  all  the  feathers  above  and  on  the 
scapulars  are  centrally  streaked  whitiuh  or  pale  fulvous,  the  streaks 
varying  in  breadth  in  different  specimens,  being  however  always 
conspicuous  towards  the  tips.  The  wing  coverts,  teitiaries  and,  towards 
their  terminations,  partly  also  tlie  secondaries  are  more  or  lees  broadly 
margined  with  ferruginous,  the  entire  tips  of  the  tail  feathers  being 
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matl\j  of  the  same  colour.  Below,  the  plamage  is  albescent,  more  or 
IflSB  gray,  the  feathers  on  the  breast  being  edged  with  dusky.  The 
ebaoge  of  planaage  is  very  remarkable ;  there  are  scarcely  two  speci- 
mens to  be  met  with  which  exactly  agree  in  colouring. 

It  is  very  probable,  that  the  young  birds  of  this  Sp^ies  assume 
their  full  plamage  only  after  the  second  year.  In  the  first,  the  pale 
streaks  on  the  upper  plumage  seem  to  be  large  and  of  a  more  fulvous 
colour,  the  breast  more  dusky ;  in  the  second  year  the  streaks  are 
nirrow,  pale  white,  and  the  plumage  below  more  albescent.  Although 
I  have  no  direct  observations  on  this  point,  I  think  it  probable  from 
the  fact  that  I  obtained,  far  in  the  interior,  birds  of  this  last  colouring 
b  May,  and  those  of  the  first  description  not  before  the  end  of  June 
and  then  only  on  the  lower  elevations  of  the  outer  ranges ;  in  the 
interior  not  before  July. 

The  species  is  very  common  between  4,000  and  11,000  feet,  at 
which  elevations  I  often  found  it  in  the  neighbourhood  of  Chini.  It 
is  not  only  seen  on  low  branches,  but  very  often  on  a  dry  perch  near 
or  on  the  top  of  a  tree  (especially  of  the  oak),  constantly  dashing 
titer  insects  and  returning  again  to  the  same  point.  In  1865  I 
procured  a  specimen  in  Lahul,  on  the  southern  side  of  the  Baralatse 
pass  at  an  elevation  of  more  than  13,000  feet,  but  I  do  not  remember 
having  seen  it  anywhere  in  W.  Tibet,  though  it  may  occur. 
It  is  also  rare  in  all  the  more  western  parts  of  the  Himalayas,  in 
Chamba,  Kishtwar  and  Kashmir,  while  it  appears  to  be  frequently 
met  with  on  the  eastern  ranges,  towards  Nepal. 

84.  EuMTiAS  MiLANOPs,  Vig,,  (I.  463),  is  only  a  summer  visitant 
to  the  hills ;  it  breeds  about  Kotegurh,  but  does  not  go  eastwards 
of  the  Nachar  forests.  Compared  with  other  allied  species  it  is  con- 
sidered to  be  rather  a  rare  bird. 

85.  Ctormis  bufioauda, Swains.^  (I.  468).  The  lores  and  eye- 
lids are  whitish ;  wing  feathers  ashy  brown,  pale  rufous  on  the  edges 
of  the  inner  weba  and  olivaceous  on  the  outer  edges.  The  rump  is 
only  slightly,  the  upper  tail  coverts  bright  ferruginous,  and  the  tail 
lomewhat  darker. 

Male  and  female  do  not  seem  to  differ  in  colouring,  except  that  the 
breast  is  somewhat  more  albescent  in  the  latter. 
In  the  young  bird  all  the  feathers  above  are  more  or  less  whitish,  or 
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fulvoas  on  the  central  tips ;  the  same  pale  colour  also  have  all  the 
onter  edgings  of  the  wing  feathers,  the  tips  of  the  tertiaiies  and  the 
wing  coverts,  the  latter  being  somewhat  mfous.  Below,  the  white 
is  dashed  all  over  with  dosky,  the  feathers  being  edged  daric ;  tail 
mfons,  as  in  the  old  bird.  This  kind  of  spotted  colouring  of  the  young 
birds  is  characteristic  for  nearly  all  Muscioapidj!. 

I  found  this  species  abundant  among  the  apricot  trees  near  Ohini 
and  Pangi,  in  Kunawar,  between  9,000  and  10,000  feet.  The  young 
birds  were  full  grown  at  the  banning  of  August.  In  habits  it 
resembles  other  fly-catchers,  generally  sitting  on  a  low  branch  of  a  tree 
and  occasionally  darting  after  the  passing  insects.  I  have  never  seen 
it  ascending  very  high  in  the  air,  as  for  instance  Hem.  fuUginoMum 
usually  does.  It  is  very  probable  that  the  species  is  also  found  farther 
to  the  east,  in  Tibet,  returning  daring  the  winter  to  the  low  hills  or  to 
the  plains.  The  only  other  place,  where  I  procured  on  the  15th  June, 
1865,  a  specimen  of  it,  was  at  Kangsar  in  North  Lahul,  at  an  elevation 
of  11,000  feet. 

The  species,  which  Dr.  J  e  r  d  o  n  (loc.  cit.  p.  468)  mentions  under 
the  name  of  Jftac.  rubecula^  Swains.,  as  being  probably  identical 
with  C  ruficauda  must  be  altogether  a  different  bird ;  for  among  a 
number  of  more  than  20  specimens  of  (7.  ruficauda,  of  both  sexes  and 
of  young  birds,  there  is  not  one  which  has  a  trace  of  orange  on  the 
throat  and  breast,  or  any  blue  colouring  above.  On  account  of  the 
want  of  the  last  colour,  this  species  may  be  considered  as  rather  an 
abnormal  form  of  the  genus,  identicating  moreover  a  peculiar  type  of 

MUSOIOAPIDA. 

86.    MUSOICAPULA  SITPBRCILIARIS,  J e  r  d.,  (I.  470). 

Old  male  ;  above  the  sides  of  the  head  and  of  the  breast  are  Prussian 
blue,  brighter  on  the  head ;  the  feathers  on  the  rump  are  on  the  basal 
half  grey,  then  white  and  tipped  blue :  the  shafts  of  the  same  are  white, 
while  those  of  the  back  and  head  are  grey.  Wings  and  tail  are  blade- 
ish,  the  feathers  externally  edged  blue  ;  tail-feathers  white  on  their 
basal  half,  except  the  two  central  ones  which  are  in  their  entire  length 
black.  A  white  superciliar  strip  extends  towards  the  nape ;  lores  deep 
,  bluish  black ;  moustaches  black  ;  front  edges  of  the  wings  and  the 
inner  margins  of  their  feathers  more  or  less  albescent.  Below,  on  the 
chin,  throat,  middle  of  breast,  belly  and  lower  tail-coverts  pure  white  \ 
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the  fetiliera  being  dark  slaty  on  their  basal  half,  except  those  on  the 
chin  and  throat,  which  are  entirely  white. 

In  the  old /emdle  all  the  blue  of  the  male  is  ashy  grey,  with  an  oliya- 
eeoos  tinge,  with  a  little  bine  on  the  head,  back  and  especially  on  the 
ipper  tail-oovert»,  and  occasionally  also  on  the  edges  of  the  enter  webs 
of  the  wing  and  tail  feathers  ;  both  the  latter  are  dasky  brown,  the  tail 
baring  no  white  at  the  base ;  a  very  indistinct  pale  saperciliar 
itripe  is  present ;  lores  whitish ;  the  front- head  above  the  nostrils 
sad  partially  the  cheeks  have  a  distinct  rufons  tinge.    The  white 
below  is  less  pare,  than  in  the  male,  and  somewhat  fulvous,  especially 
on  the  chin  and  on  the  throat ;  the  sides  of  the  breast  are  pale  grey. 
Bill  and  legs  black  in  both  male  and  female. 
The  young  male  is  above  blackish  brown,  with  more  or  less  numerous, 
pale  fulvous,  triangular  spots,  with  which  all  the  feathers  are  centred 
towards  the  black  tips.  The  external  margins  of  the  wing-coverts  and 
the  tertiaries  are  also  pale  ;  the  tail  is  white  on  the  basal  half  as  in  the 
old  male.  Below,  the  plumage  on  the  chin  and  throat  is  pale  Inlvons, 
the  front  of  the  breast  down  towards  the  vent  spotted,  all  the  feathers 
being  margined  and  tipped  with  dusky ;  purer  white  only  on  the  under 
tailcoverts.   The  change  of  the  plumage  begins  about  the  end  of  July 
or  in  August.    The  fulvous  spots  disappear  and  the  young  male  is 
coloured,  like  the  old  female,  but  with  mnch  more  blue  above, 
especially  on  the  back,  on  the  scapulars,  on  the  rump  and  on  the  head ; 
the  nape  and  the  lateral  spots  on  the  breast  remaining  grey 
or  somewhat  olivaceous.    In  this  state  I  found  the  young  males 
retiring  from  the  interior  hills  to  the  plains,  or  at  least  to  the  lower 
hills,  but  I  have  not  been  able  to  ascertain  whether  they  do  or  not 
obtain  their  foU  colouring  before  the  next  spring. 

The  young  female  in  every  reject  resembles  the  young  male,  except 
that  the  general  colour  above  is  more  grey  and  less  dark,  the  lateral 
spots  on  the  breast  being  very  indistinct ;  the  tail  has  no  white  at  the 
base,  as  likewise  in  the  old  female. 

This  species  is  one  of  the  most  common  birds  in  the  Sutlej 
valley  and  is  seen  all  the  way  from  Belaspoor  to  Pangi ;  I  found  it 
n  general,  in  the  N.  W.  Himalaya,  ascending  elevations  up  to 
12,000  feet.  About  Kishtwar,  it  is  still  not  uncommon,  but  it 
is  rarer  in  the  Sind-valley  of  Kashmir,  being  also  occasionally  met 
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with  in  the  neighhouring  districts  of  little  Tibet.  I  obBerved  it 
between  Dras  and  the  Zoiji  pass. 

B 1  y  t  h  (Ibis  1866,  p.  372)  mentions,  besides  M.  a^ttgma,  two 
other  allied  species,  iff.  ciliaris  and  leucoshuta^  as  having  been  figored 
by  H  o  d  g  s  o  n.  None  of  these  have  been  seen  by  me  in  the  interior 
of  the  N.  W.  Himalayas. 

87.  SiPHiA  sTROPHiATA,  E  o  d  g  s.,  (1. 479).  The  basal  white  on  the 
onter  tail  feathers  is  decreasing  (not  increasing^  as  stated  by  J  e  r  d  o  n) 
in  extent  towards  the  outermost  feathers.  This  species  most  in 
summer  inhabit  the  more  eastern  regions  of  Tibet,  near  the  sonrces 
of  the  Satlej,  for  it  only  comes  in  winter  to  Kot^rh,  and  even  then 
is  rather  rare.  I  noticed  it  also  repeatedly  in  Rupshn  and  on  the  Indus. 
It  appears  to  be  more  common  in  the  eastern  Himalayas. 

88.  Siphia(Ebithbostsrna)  lbuoomelakura,  Ho  dg  8,(1.  479). 
I  have  met  this  species  only  t  wice,having  procured  a  male  near  Eot^gnrli 
in  September  1866,  and  in  the  next  month  a  female  specimen  near 
Hahasu,  N.  East  of  Simla.  It  appears  to  be  a  very  rare  bird.  The  male 
has  the  breast  light  grey,  but  scarcely  with  any  purplish  tinge.  The 
female  resembles  that  of  Muse,  superciliarisy  being  olivaceous  brown 
above  and  dusky  on  the  inner  webs  of  the  wing-feathers ;  tail  ferrugi- 
nous, especially  at  the  base ;  chin,  throat  and  vent  white,  breast  and 
part  of  abdomen  pale  olivaceous  brown,  especially  on  the  sides  ;  under 
tail-coverts  slightly  ferruginous. 

The  bill  is  much  more  feeble  at  the  tip,  than  in  typical  Sipkia  and, 
if  the  distinctions  of  ^itidula  and  Eryihrostema  from  Musdcapula  are 
admitted,  it  would  be  more  correct  to  place  this  species  in  the  genus 
Eryihrostema. 

89.  Ebtthbostbbna  lbuouba,  Omel,^  (L  481) ;  very  rare  about 
Kotegurh,  but  apparently  more  common  to  the  west,  for  I  have  pro- 
cured several  specimens  near  Srinag^r,  in  Elashmir. 

XVIII.  Family,  MERULID^. 

90.  Pnobpyga  sqammata,  Gould,  (I,  488),  very  rare  in  the 
forests  about  I^achar  and  near  Chini ;  it  js  found  about  Kotegurh  in 
winter.  Another  species,  somewhat  alied  to  P.  longicaudata,  Moore^ 
occurs  in  W.  Tibet ;  it  is  of  the  same  size  as  the  former,  but  has  the 
plumage  below  yellowish  white  or  cinerous,  (not  ferruginous). 

91.  Tboolodytbs  mipalensis,  Hodgs.,  (I.  491),  very  rare  about 
Serahan  and  Nachar,  more  common  in  winter  about  Kotegurh. 
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92.  Myiophonus  Temminckh,  Vig.,  (I.  500),  is  usually  known 
nnder  the  name  of  black-bird ;  very  common  all  through  the  N.  W. 
Himalayas  and  most  probably  also  to  be  found  in  Central  Asia.  It 
breeds  at  Chini  and  Sungnum  on  an  elevation  of  between  9  and  11,000 
feet. 

93.  Hydrobata asiatioa,  Swains,^  (T.  606)),  occurs  all  through 
the  valley,  but  is  not  usually  found  beyond  the  limit  of  the  forests. 

94.  Hydrobata  oashmirensis,  Oould,  (I.  507).  I  have  only 
seen  one  specimen  of  this  species  on  a  small  mountain  stream  between 
Chini  and  Sungnum,  it  is  however  more  common  in  W.  Tibet  and  in 
northern  Kashmir. 

95.  Hydrobata?  bp.  I  have  obtained  through  my  shikarees  a 
Bpecimen  of  an  apparently  new  species  of  Hydrobata^  which  was  shot 
on  the  Sutlej  river  below  Kotegurh  at  the  beginning  of  March  1867. 
The  following  is  a  short  description.  Entire  plumage  light  ashy  grey, 
^tted  witli  dull  white,  more  white  below,  the  white  spots  very  large 
on  the  belly  and  breast ;  chin  and  throat  yellowish  white,  each  fea- 
ther tipped  dusky ;  wing  and  tail  blackish,  all  the  feathers  narrowly 
margined  with  white  ;  bill  and  legs  pale  or  whitish  brown.  Length  of 
wing  3 J  inch.,  tail  very  nearly  two  inches ;  bill  only  f  of  an  inch  long. 
The  spotted  plumage  makes  it  probable  that  this  species  oidy  is  a 
joung  bird  of  some  other  known  form,  but  this  I  am  for  the  present 
nnable  to  trace  out.  The  young  of  ff.  asiatica^  which  is  the  only  species 
common  in  the  lower  hills,  has  the  throat  and  the  front  of  the  breast 
perfectly  white,  thus  differing  from  our  bird.  The  species  might 
belong  to  H.  Cashmiremis,  but  for  this  it  is  rather  too  small.  Further 
materials  only  can  settle  this  point. 

The  bill  of  Hydrobata  much  more  resembles  that  of  the  Mota- 
ciLLiDA  than  to  that  of  the  MRRULiDiS ;  Bonaparte's  classification  of 
B^robata,  in  the  neighbourhood  of  EnicuncSy  MotacUla  a.  oth.,  seems 
to  be,  therefore,  a  more  natural  one ;  the  habits  of  these  birds  are 
also  in  favour  of  this  classification. 

96.  ZooTHERA  monticola,  F  i  g,  (I.  509). 

A  single  specimen  of  this  species  was  procured  near  Kotegurh  in 
February  1867.  The  general  colouring  of  the  bird  certainly  recalls 
that  of  many  other  Merulinay  but  the  bill  is  somewhat  similarly  formed 
to  that  of  PomatorkinuB,  Head  and  nape  are  dark  olivaceous  brown,  the 
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feathers  on  the  top  of  the  head  heing  centrally  streaked  pale  brown  ; 
back,  rump  and  scapulars  blackish  ashy,  the  feathers  somewhat  more  ashy 
near  the  tips  which  are  black ;  wings  dusky  brown,  with  a  rufous  tinge 
on  the  outerwebs  ;  most  of  the  longer  wing  coverts  are  centrally  tipped 
pale  brown ;  tail  dusky  brown,  obsoletely  barred  on  the  outer  webs,  the 
outermost  pair  is  paler  than  the  rest ;  sides  of  neck  olive  brown,  the 
feathers  with  pale  brown  spots  and  blackish  tips ;  a  short  black  streak 
extends  down  from  the  base  of  the  lower  mandible ;  chin  imd  throat 
yellowish  white,  each  feather  tipped  dusky  ;  the  feathers  on  the  breast 
are  olivaceous  brown  with  black  tips,  some  of  them  on  the  sides  with 
pale  spots ;  centre  of  the  abdomen  and  vent  white,  the  feathers  tipped 
black;  sides  of  vent  rather  uniform  dusky,  lower  tailcoverts  ashy, 
tipped  with  white. 

97.  PETRocOssyPHUs  CTANBUS,  L  i  n.,  (I.  511^,  very  common,  ex- 
tending all  through  the  N.  W.  Himalayas,  from  the  plains  into  W. 
Tibet ;  it  also  proceeds  further  to  Central  Asia  and  Siberia.  The 
specimens  from  the  lower  hills  occasionally  have  in  summer  some 
feiTuginous  colouring  on  the  sides  and  the  lower  tail  coverts,  but  those 
of  W.  Tibet  have  not  a  trace  of  it.  They  appear  to  be  a  little  smaller 
than  the  European  birds,  but  there  is  no  real  specific  distinctiou 
between  them.  A  specimen,  shot  in  winter  at  Kotegurh,  is  entirely 
blue,  with  dusky  wings  and  tail ;  it  also  has  nowhere  a  trace  of  white 
or  ferruginous.  The  plumage  of  the  young  bird,  which  in  general 
resembles  the  female,  exhibits  variations  quite  similar  to  those  known 
in  the  European  species. 

Of  the  second  species  of  this  genus  Pteroc,  castaneocoUis*  Less, 
(I.  519),  I  obtained  in  the  beginning  of  September  1865  a  fine 
specimen  north  of  Dras,  in  W.  Tibet.  It  ought  to  occur  in  the 
Punjab  during  the  winter.  The  colouring  quite  agrees  with  the 
description  quoted  by  Dr.  J  e  r  d  o  n. 

98.  Orocbstbs  ebythrooastea,  Tig.,  (I.  514)  is  only  found  in  the 
^ower  hills  about  Simla  and  Kotegurh  ;  but  the  next  smaller  species, 

99.  Orocbstbs  gincii40ehtnohus,  Vi^,j  ({.  515)  goes  further  to 

•  I  have  since,  in  the  Vienna  Mnsenm  compared  this  with  a  yonng  male  of 
the  European  H,  saxatilis,  with  which  it  perfectly  agrees.  The  two  species 
therefoi  e  veiy  probably  are  identical,  (Feb.  1866). 
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East ;  it  is  contmon  about  Serahan  atid  Nacbar,  but  rare  at  Chini, 
and  is  not  likely  to  be  found  to  tbe  east  of  tbe  last  cedar-forests. 

100.  Gbocicsla  0NICOLOR,  Tick,,  (1.  519)  is  ratber  rare  in  tbis 
pirt  of  the  valley,  but  more  common  in  Ohamba,  Kisbtwar,  Kashmir 
and  even  in  little  Tibet ;  it  prefers  wooded  districts  to  rocky  and  bare 
places. 

101.  TuRDULUfl  Wardtt,  Jerd.,  (I.  520),  is  not  common  in  tbe 
lower  bills.  I  bave  not  seen  it  beyond  Serahan,  wbere  once  only, 
m  August  1866,  I  met  witb  tbree  specimens ;  it  is  rarer  in  tbe  N.  W. 
Himalayas,  than  any  of  tbe  otber  tbrusbes. 

102.  Mbrula  boulbotjl,  Lath.,  (I.  525).  Tbe  ge6grapbical 
range  of  tbis  species  is  restricted  to  tbe  lower  bills  about  Simla  and 
Kotegurb,  it  does  not  occur  beyond  Nacbar,  being  far  from  a  common 
bird,  tbougb  found  about  Kotegurb  tbe  greater  part  of  tbe  winter. 

103.  Mbbula  albocixota,  Royle^  (I.  526),  common  in  winter 
about  Simla  and  Kotegurb ;  its  range  in  summer  is  between  8  and 
12,000  feet. 

104.  Merula  castanba,  Goulds  (I,  526),  only  arrives  in  winter 
at  Kotegurb,  and  probably  lives  during  tbe  summer  months  in  Central 
Asia  and  eastern  Tibet,  for  I  bave  not  seen  it  about  Cbini  or  Sungnum, 
tbougb  it  may  occur  in  tbe  bigbest  forests,  near  tbe  limit  of  trees. 

105.  Planbstious  atbogularis,  Temm.y  (I.  529),  is  also,  only  a 
winter  visitant  to  tbe  neigbbourbood  of  Kotegurb,  but  it  is  common 
at  tbat  time  of  tbe  year. 

Mcde;  above  eartby  cinereous  brown,  most  of  tbe  feathers  on  tbe  front 
aad  top  of  tbe  bead,  and  sides  of  tbe  neck  centred  dusky ;  wings  and  tail 
dasky,  all  feathers  pale  olivaceous  on  tbe  edges  of  the  outer  webs  ;  lores, 
sides  of  tbe  bead  and  of  the  lower  neck,  chin,  throat  and  front  of  breast 
hlack,  all  feathers  slightly  tipped  whitish ;  the  rest  of  the  plumage  below 
white,  ashy  on  the  sides ;  inner  wing  coverts  pale  ferruginous  ;  lower  tail 
coverts  mostly  white,  some  of  the  longer  ones  broadly  margined,  but 
not  tipped,  witb  dark  rufous  brown.  Bill  light  brown,  yellowish  at 
the  base. 

Female  ;  above  like  tbe  male,  less  dusky  on  tbe  top  of  tbe  bead  ;  lores 
Uackiab ;  sides  of  bead  ashy ;  chin  and  throat  white  witb  longitudinal 
brown  streaks,  especially  on  the  sides;  breast  cinereous  olive,  each 
feather  witb  a  large  triangular  brown  spot  near  the  tip,  which  is  white,. 
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sides  ashy  with  dusky  quills,  vent  and  lower  tail  coverts  mostly  white, 
the  latter  somewhat  rufous  or  dusky  hrown,  as  in  the  male. 

106.  Turd  us  Hodosoni,  Lafr,,  (I.  631),  is  common  all  through  the 
hills  adjoining  the  Sutlej  valley  ;  it  hreeds  about  Chini  and  in  Lahal. 
The  young  bird,  and  probably  also  the  female,  has  the  feathers  above 
centrally  streaked  pale  fulvous,  and  on  the  back  tipped  dark  brown* 
The  plumage  below  is  very  rarely  ferruginous,  but  often  fulvous ; 
sometimes  almost  pure  white.  The  size  and  number  of  the  cordate, 
brown  spots  is  very  variable  and  scarcely  in  two  specimens  exactly  the 
same.  Sometimes  they  are  very  large  and  less  numerous,  not  extend- 
ing to  the  throat ;  in  other  specimens  they  are  much  smaller  and 
conspicuous  on  all  the  feathers  of  the  lower  plumage.  The  size  of  the 
bird  itself  varies  from  10  to  llj  inches.  Its  voice  is  exactly  the  same 
as  that  of  the  European  T.  viscivoruSj*  from  which  after  all  it  may 
not  be  specifically  distinct.  It  often  feeds  on  the  ground  upon  insects 
and  berries,  but  is  almost  as  often  seen  on  trees. 

107.  Oreocincla  mollissima,  Blyth,  (I.  633),  is  chiefly  confined  to 
the  lower  hills,  not  usually  exceeding  elevations  of  6,000  feet ;  it  is  not 
so  common  in  the  eastern  parts  of  the  Sutlej  valley  beyond  Kotegurh, 
as  it  is  more  to  west,  in  Chauiba  and  in  the  eastern  parts  of  Kashmir. 

108.  Grammatoptila  striata,  Fty.,  (11.  11),  is  only  a  winter 
visitant  to  Kotegurh,  but  then  rather  numerous.  It  must  during 
the  summer  inhabit  the  higher  forests  along  the  central  snowy  range 
of  the  Himalayas,  in  North  Kulu  or  in  Kunawar,  though  I  never  met 
with  it  myself  during  the  summer  months  in  this  portion  of  the  hills. 

109.  Ptctorhis  sinensis,  Gmel.j  (II.  18),  is  confined  to  the  lower 
hills  only,  being  common  about  Belaspoor,  but  it  is  seldom  seen  even 
as  far  east  as  Kotegurh. 

110.  Stachtris  pyrrhops,  Hod  gs.y  (II.  21).  All  the  feathers 
on  the  head  have  a  pale  rufous  tinge,  those  next  of  the  black  throat 
have  the  quills  also  black ;  the  quills  of  the  rest  of  the  lower  plumage 
are  pale  rufescent,  and  of  the  upper  olivaceous,  similar  to  the  general 
colouring  of  the  bird ;  the  back  and  abdomen  have  a  prominent 
greenish  tinge ;  the  middle  tail  feathers  are  obscurely  barred  across, 
and  much  paler  brown  below,  than  above. 

•  The  Earopean  species  is  in  general  smaller  than  tlie  Himalayan  one,  which 
has  the  throat  hardly  streaked  and  of  yellowish  coloar. 
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This  is  comparatively  a  rare  bird,  thougli  occurring  all  throngli  the 
N.  W.  Himalayas,  chiefly  on  elevations  between  4  and  7,000  feet ;  it 
resembles  in  its  liabits  to  a  tit,  principally  frequenting  brushwood  and 
low  forests,  where  it  eagerly  searches  after  insects.  In  the  Sutlej  valley 
it  is  not  found  beyond  the  Wangtu  bridge,  breeding  near  Kotegurh, 
Jaora  and  Serahan,  on  heights  of  5  to  7,000  feet. 

111.  POMATORHINUS  BRYTHROGENT^^,  G  0  U  I  d,  (II.  31).     Old  birds 

iisaally  have  a  short  blackish  stripe  extending  backwards  from  the 
lower  mandible ;  in  young  birds  this  stripe  is  rusty,  as  likewise  the 
sides  of  the  neck  and  of  the  breast.  The  inner  webs  of  the  wings  are  ashy 
brown,  the  outer  olivaceous,  of  the  same  colour  as  the  body  and  the 
tail ;  wings  and  tail  are  obsoletely  barred  with  dark,  cross  lines. 

Not  common  in  the  forests  and  thick  brushwoods  between  Kotegurh 
and  Nachar ;  it  remains  during  the  winter  in  the  neighbourhood  of 
Simla  and  Kotegurh. 

112.  Garrulax  albooularis,  Ooul  (II.  38).  The  lateral  tail 
featliers  are  barred  with  dusky  cross  lines,  the  tips  are  white ;  this 
species  in  summer  retires  to  the  denser  forests  beyond  Kotegurh,  but  ij 
is  more  common  in  winter  about  this  station. 

113.  Trochalopteron  brythrocephalum,  Vig,  (II.  43).  The 
outer  webs  of  all  the  wing  feathers  are  bright  greenish  yellow,  with  a 
ferruginous  tinge  ;  the  inner  webs  are  blackish,  paling  on  the  margins ; 
the  tertiaries  are  broadly  tipped  ashy  ;  all  the  tail  feathers  have  a  yel- 
lowish green  tinge,  being  on  the  outer  edges  brighter  towards  the  base  ; 
upper  and  lower  tail  coverts  are  ashy  and  somewhat  olivaceous.  The 
black  spots  are  occasionally  almost  wanting  on  the  middle  of  the 
breast.  The  male  has  the  black  on  the  throat  purer,  the  chesnut  of 
the  head  somewhat  darker  and  the  greenish  yellow  edgings  of  the 
wings  tinged  with  more  rufous ;  in  other  respects  of  colouring  both 
sexes  are  identical.  The  young  bird  is  above  and  below  on  the 
neck,  back,  breast,  vent,  upper  and  lower  tail  and  the  thigh -coverts 
nniformly  light  rufous  brown,  without  any  black  spots  ;  otherwise  it  is 
coloured  like  the  old  bird. 

114.  Trochalopteron  varieoatum,  Fiy.,  (II.  46),  is  common  at 
all  seasons  in  the  higher  regions  of  the  N.  W.  Himalayas,  and 
seldom  descends  lower  than  5,000  feet.  Females  which  I  procured, 
in  June  1866,  in  Lahul,  have  the  outer  webs  of  the  wing  coverts 
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ashy  grey,  with  a  very  slight  tinge  of  yellow,  but  having  distinct  traces 
of  this  colonr  on  the  outer  tail  feathers.  The  male  has  a  little  more 
yellowish  rufous  colouring  on  the  wings,  and  the  black  central  spot 
somewhat  smaller. 

Other  male  specimens,  shot  near  Kotegurh  early  in  the  spring, 
have  the  outer  edgings  of  the  wing  feathers  (except  towards  their 
terminations)  bright  rufous,  as  likewise  the  basal  portions  of  the 
outer  webs  of  the  outer 'tail  feathers.  In  the  females  from  the  same 
locality,  the  edgings  of  the  wings  and  of  the  tail  are  more  yellowish, 
and  the  central,  black  wing  spot  much  smaller.  All  the  specimens 
from  Kotegurh  have  the  upper  plumage  distinctly  olivaceous,  especially 
on  the  back,  while  the  Lahul  specimens  are  more  ashy.  The  longer 
wing  coverts  are  always  more  or  less  chestnut  and  all  the  tail  feathers 
are  broadly  tipped  white,  or  sometimes  in  the  male  a  little  rufous. 

The  voice  of  this  species  is  a  prolonged,  monotonous  whistle,  being 
constantly  repeated  ;  during  the  winter  it  lives,  I  am  told,  partly 
on  insects,  searching  carefully  after  them  in  the  hollows  of  willow- 
trees,  &c.  partly  on  buds  of  different  shnibs.  This  and  the  next  ,  ^ 
species  belong  to  the  few*  birds  which  remain  in  Lahul  during  the 
winter. 

115.  Trochaloptebon  LnrEATUM,  Ft^.,  (II.  50),  is  one  of  the 
most  common  species  of  birds  all  through  the  N.  W.  Himalayas.  It 
is  found  from  the  low  hills,  near  the  plains,  through  the  entire  extent 
of  the  Sutlej  valley  up  to  Sungnum,  and  very  probably  farther  east- 
wards. It  is  not  usually  a  migratory  bird,  for  it  remains  at  Kotegurh,  in 
Kulu,  and  even  in  Lahul,  all  the  year  round,  feeding  on  insects  or 
buds,  like  the  previous  species.  The  specimens,  which  I  procured 
in  Lahul,  were  somewhat  more  ashy  on  the  head  and  breast,  and  the 
central  edgings  of  the  outer  webs  of  the  wing  feathers  were  less 
yellowish  rufous,  while  they  are  generally  conspicuously  so  in  speci- 
mens shot  in  the  lower  hills.  There  is  scarcely  any  difference  in  the 
brightness  of  the  colours  between  male  and  female. 

116.  SiBiA  CAPisTRATA,  Fi^.,  (II.  54).  The  shortcT  wing-coverts 
of  the  quills  are  black ;  of  the  longer  coverts  the  first  are  black,  the 
next  white  for  the  basal  half,  the  rest  grey  on  the  outer,  and  black  on 
the  inner  webs ;  the  last  coverts  are  also  white,  with  ashy  and  mfoos  tips. 


*  Only  about  a  dozen  species. 
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The  qnills  are  distinctly  insinuated  towards  the  tips,  which  are  mostly 
grey,  the  rest  of  the  quills  being  black,  but  paling  towards  the  margins 
of  the  inner  webs ;  the  secondaries  are  dull  black,  some  of  the  la^t 
ones  ashy  on  the  outer  webs,  especially  towards  the  tips,  only  the 
central  margins  of  the  outer  webs  being  shining  black  ;  the  tertiari^s 
are  rufous  with  pale  quills,  ashy  on  the  outer,  and  blackish  on  the 
inner  margins.  The  black  feathers  of  the  head  are  somewhat  paler 
in  front,  and  have  the  shafts  white  for  the  basal  half. 

Bare  about  Kotegurh  between  5  and  7,000  feet,  chiefly  frequenting 
brushwood  and  low  forests ;  generally  feeding  on  insects. 

117.  Chatabrh^a  caudata,  D  u  m.,  (II.  67),  is  often  seen  in  the 
low  hills  to  the  north  of  Belaspoor,  but  does  not  go  any  considerable 
distance  in  the  interior. 

XIX.  Fam.  BRACHIPODIDuE. 

118.  Hypsipbtes  psaboides,  Vtg.y  (II.  77).  Only  the  greater 
portion  of  the  outer  webs  of  the  wing-feathers  are  ashy,  the  inner 
webs  are  brownish  black,  like  the  tail,  the  outermost  feathers  of  which 
are  externally  and  near  the  base  also  tinged  with  ashy.    Common  in 

'  the  forests  between  Kotegurh  and  Nachar,  ascending  elevations  ud  tp 
9,000  feet,  though  generally  to  be  seen  between  6,000  and  7,000  feet. 

Sibia  is  very  closely  allied  to  this  genus,  and  the  species  very  much 
resemble  each  other  in  their  habits  ;  it  ought  to  be  placed  in  this 
family. 

119.  Otocompsa  LEUCOQiNYS,  Gray^  (II.  90)  is  found  all  through 
the  lower  forests  of  the  Sutloj  valley,  and  is  occasionally  seen  as  far  east 
as  Chini ;  but  in  the  low  hills  it  seems  to  be  replaced  by  the  next 
species,  the  common  Bengal  bulbul, 

120.  Pycnonotus  PTGiEDs,  Hodys,^  (II.  93),  which  does  not 
penetrate  to  the  interior  of  the  hills,  and  is  rare  even  in  the  neighbour^ 
hood  of  Kotegurh. 

Several  other  species  of  this  family  are  also  found  near  the  plains, 
bnt  very  few  extend  to  the  interior  of  the  hills.    I  may  mention 

121.  Orio^.us  kdndoo,*  Sy  keSj  (II.  107)  and 

122.  Oriolus  UELANOCEPHALUS,  2>  t (II.  110);  both  are  occa^ 
siooally  seen  between  Kotegurh  and  Bampoor  and  in  the  Kulu  valley, 


*  Ibig,  1867,  p.  10,  BIyth  says  it  only  differs  from  0.  gcUbvla  by  its  larger  and 
differently  shai>(9d  bill,  and  in  having  some  black  feathers  posterior  to  the  eve. 
ireb.1868).  *^        '  *^  / 
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but  generally  only  between  4  and  5,000  feet ;  the  former  has  been  seen 
solitary  at  Gaora  up  to  9,000  feet,  and  is  common  in  Kashmir.    I  also 
«  received  a  specimen  of 

123.  Oriolus  Traillii,  Vig.,  (II.  112),  from  near  Kotegnrh,  but 
have  not  myself  observed  this  species. 

XX.    Fam.  8YLVIID2E. 

124.  CopsYCHUS  8AXJLARI8,  L  t  H  n.,  (II.  114),  is  common  in  the 
lower  hills  about  Belaspoor,  also  in  Chamba  and  in  Kulu,  but  is  very 
rarely  met  in  the  Sutlej  valley,  even  about  Kotegurh,  or  farther  to 
east  of  this  station. 

125.  Thamnobia  Cambatensis,  Lath.^  (II.  122), 

The  male  has  the  lower  plumage  shining  bluish  black,  the  tail 
is  darker  than  the  wings,  being  more  brown,  and  the  feathers  of  the 
former  are  obsoletely  barred  with  dull  cross  lines ;  the  edges  of  the 
outer  webs  of  most  of  the  tail  and  also  of  the  wing- feathers  have  a 
metallic  lustre. 

Female  ;  wings  and  tail  are  darker  brown  than  the  upper  plumage, 
the  lower  being  light  brown,  much  paler  on  the  throat  and  on  the  sides 
of  the  neck,  the  ear  coverts  being  generally  somewhat  rufous. 

This  robin  is  also  much  more  common  in  the  more  western  portion 
of  the  hills  and  in  Kulu  than  it  is  in  the  Sutlej  valley,  except  in  the 
autumn,  when  it  descends  to  the  lower  hills  near  Belaspoor;  it 
chiefly  frequents  bushes  and  low  woods,  feeding  on  insects,  for  which 
it  generally  searches  on  the  ground  in  the  neighbourhood  of  streams. 

126.  Patrinoola  caprata,  Linn,  (II.  123).  The  female  is  in 
summer  plumage  uniformly  brown,  paler  or  sooty  brown  below, 
albescent  on  the  throat  and  on  the  lores,  rufescent  towards  the  vent ; 
the  lower  tail  coverts  being  almost  white,  the  upper  rufous  ;  there  are 
also  usually  some  traces  of  white  on  the  uppermost  wing  coverts,  &c. 

Common  all  through  the  Sutlej  valley  up  to  Nachar,  but  seldom 
farther  to  east  above  elevations  of  8,000  feet. 

127.  Patrinoola  indica,  Blyth,  (II.  124)  ;  the  winter  plumage 
is  much  softer  and  is  assumed  about  October,  before  the  birds  retire 
to  the  plains.  The  species  occurs  with  the  former,  and  generally 
agrees  with  it  in  habits.  Young  birds  are  extremely  variable  in 
colouring. 
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128.  Patrinoola  febrba,  Hodg  s.  (II.  127). 

Old  male  ;  the  ashy  above  is  sometimes  quite  uniform,  without 
tny  black  streaks ;  below  the  white  is  either  pure  or  somewhat 
■shy  on  the  breast,  very  rarely  is  there  any  rufescent  tinge  traceable. 

In  the  old  female  all  the  brown  plumage  above  is  edged  paler ; 
there  is  scarcely  a  trace  of  a  white  \\ing  spot ;  the  tail  feathers  are 
on  their  oater  webs  mostly  feiTUgi nous;  the  lower  plumage  is  albescent, 
iith  a  slight  rufous  tint,  pure  white  on  the  chin  and  the  throat. 

The  young  male  has  all  the  feathers  above  dark  blackish  brown,  with 
pale  brown  or  fulvous  central  streaks,  the  wing  coverts  and  tertiaries 
broadly  edged  and  tipped  with  the  same  colour,  more  ferruginous  on 
the  back  and  upper  tail  coverts ;  below  whitish,  dashed  all  over  with 
dasky,  purer  white  on  the  throat  and  towards  the  lower  tail-coverts  ; 
tail  black  as  in  the  old  male,  but  the  white  on  the  outer  webs  passea 
towards  the  tips  into  pale  rufescent. 

The  young  female  is  like  the  young  male,  the  general  plumage  is 
only  somewhat  more  brown,  and  all  the  pale  and  white  streaks  or 
edgings  are  much  more  rufous  and  almost  purely  ferruginous  on  the 
upper  tail  coverts  and  on  the  tail ;  below  whitish  on  the  throat,  the  rest 
of  the  plumage  with  a  distinct  ferruginous  tint. 

The  young  birds  appear  to  assume  the  plumage^  of  the  old  ones 
before  they  retire  to  the  plains,  for  I  found  them  changing  the 
same  already  towards  the  end  of  August. 

Common  ¥rith  the  previous  species,  and  usually  seen  about  Ohini, 
where  it  also  breeds. 

The  form  of  the  beak  of  Patrincola  is  more  like  that  of  Siphia  or 
Erythrostema  than  that  of  any  species  of  the  StLvriDiE,  and  in  their 
habits  they  much  more  resemble  the  previous  birds.  The  place 
assigned  to  Patrincola  in  this  family  does  not,  therefore,  appear  to 
be  qnite  a  natural  one. 

129.  Saxioola  leucuroides,  Ouerin,  (TE.  ISO),  and 

130.  Saxioola  pioata,  O  ou  I  dy(B  I  yth,  11,  131),  have  been  ob- 
served towards  the  end  of  October  in  the  lower  hills  about  Belaspoor, 
Simla  and  Kotegurh. 

131.  Saxioola  ornanthi,  Linn^  (II.  132),  generally  retires  also 
daring  the  winter  to  the  plains.  The  only  species  which  occasionally, 
daring  the  cold  weather,  remains  in  the  Kulu  valley  and  near  Kotegurh 

the  next  one,  6 
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132.  Saxtcola  deserti,  Biipp,^  (11.  132).  The  middle  portions 
of  all  the  wing  feathers,  except  the  one  or  two  last  tertiaries,  are  white, 
becoming  purer  towards  the  secondaries  ;  back  and  scapulars  are  more 
or  less  pale  white,  often  with  a  rufous  tinge ;  the  longer  feathers  of 
the  upper  tail  coverts  are  also  somewhat  rufous.  All  the  black  on  the 
throat,  sides,  neck,  the  wings  and  the  tail,  is  pure  in  summer, 
but  rather  brownish  in  winter. 

In  the  female  the  head  and  the  neck  above  are  more  uniform  light 
brown,  with  a  slight  ashy  tint ;  back  less  rufous,  wings  and  tail  of  the 
same  brown  colour  as  has  the  male  in  winter ;  below  uniform  pale 
brown,  albescent  on  the  throat  and  vent,  with  no  black  whatever. 

This  species  is  one  of  the  most  common  birds  all  through  western 
Tibet ;  it  migrates  to  the  plains  of  Northern  India  in  winter. 

A  large  number  of  species  of  Ruticillin-b  inhabits  W.  Tibet 
and  Central  Asia  during  the  summer.  I  may  mention  JK.  phuenicura^ 
Zdnn.y  B,  rufiventris,  Vieil.,  R,  erythrogastra^  GHUdenaty  and  others.  All 
these  species  migrate  in  winter  to  the  plains,  but  their  stay  in  the 
Sutlej  valley  must  be  a  very  short  one.  I  defer  any  remarks  on  these 
species,  as  I  hope  to  make  farther  additions  to  my  materials  on  the 
Tibetan  fauna,  and  publish  the  results  separately.  The  only  species 
which  is  found  common  in  the  eastern  parts  of  the  Sutlej  valley,  though 
generally  only  on  the  Tibetan  side  of  the  Central  Himalayan  range,  is 

133.  RUTIOILLA  GiERULEOCEPHALA,  Vl  g.  (II,  141). 

In  old  males  the  white  edgings  of  the  secondanes  are  soon  worn  off 
and  disappear  ;  a  white  wing  patch  is  chiefly  foimed  by  a  portion  of 
the  scapulars  and  the  posterior  wing  coverts.  The  margins  of  the  inner 
webs  of  all  the  wing  feathers  are  pale,  purer  towards  the  tertiaries. 

Dr.  Jerdon  supposes,  that  the  female*  is  coloured  similarly  to  the 
male,  which  is  not  exactly  the  case,  so  far  at  least  as  the  summer 
plumage  is  concerned.  Old  females^  shot  about  the  end  of  July 
1866,  are  above  uniformly  light  brown  with  a  slight  olivaceous 
tinge,  the  feathers  on  the  head  are  centrally  streaked  dusky ;  the 
posterior  part  of  the  rump  and  especially  the  upper  tail-coverts  are 
ferruginous,  wings  and  tail  dusky  brown,  the  feathers  of  the  former 
externally  edged  pale,  the  outer  tail-feathers  margined  rufous  on  their 
basal  half ;  the  wing  coverts  are  edged  and  tipped  whitish.  Below 
•  See  also  Blyth  in  Ibis,  1867,  p.  15. 
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mach  paler  brown,  albescent  towards  the  vent  and  lower  tail  coverts 
which  are  white  with  brownish  quills ;  thigh  coverts  brown.  Bill 
and  legs  black,  the  latter  irid  dark  brown. 

The  young  bird  has  the  general  brownish  colour  of  the  female,  but  is 
above  and  below  spotted  with  whitish,  each  of  the  feathers  being 
centrally  on  the  terminal  half  white,  the  tip  itself,  however,  blackish  ; 
upper  tail  coverts  ferruginous,  less  in  the  male,  a  little  more  dis- 
tinct in  the  young  female.  The  young  male  has  the  wings  and  tail 
blackish  brown,  the  wing  coverts  broadly  tipped  and  the  tertiaries, 
margined  with  pale  white  ;  towards  the  tips  a  little  rufescent.  In  the 
young  female,  the  wings  and  tail  are  rather  sooty  brown,  and  all  the 
edgings  have  a  distinct  feiTuginous  tint.  Bill  and  legs  blackish  browu 
in  young  males,  and  light  brown  in  young  females. 

This  species  occurs  plentifully,  beyond  Pangi  and  about  Chini, 
generally  on  small  streams,  it  also  breeds  here;  it  is  also  common 
m  Spiti,  Lahul  and  southern  Karnag,  wherever  any  brushwood 
exists. 

134.  Ghamorrornis  (Ruticilla)  fuliginosa,  Vi  g.  (1. 142).  This 
species  ought  to  be  placed  in  Chmmorromis  and  not  in  Ruticilla^  the 
beak  being  towards  the  tip  much  stouter  and  more  evenly  curved  in 
the  previous  genus,  while  in  Ruticilla  it  is  more  straight  and  slender. 
In  habits  the  present  species  also  perfectly  resembles  the  next  one, 
both  being  generally  found  near  the  rapids  or  waterfalls  of  mountain 
streams.  Old  males  are  occasionally  seen  with  a  few  feathers  of  pure 
white  on  the  top  of  the  head,  and  thus  likewise  recalling  the  charac- 
teristic colouring  on  the  head  of  Cham,  leucocephala,  Vig,  In  the  old 
female  only  the  tips  of  most  of  the  wing  coverts  are  usually  white  ;  the 
primaries  are  externally  edged  pale,  round  the  bill  the  white  has  a 
distinct  rufous  tint ;  the  outer  tail  feathers  are  white  nearly  up  to  the 
tip,  it  being  grey,  this  colour  gradually  increasing  until  the  central 
feathers  become  nearly  wholly  jgrey,  except  at  the  base  which  always 
remains  white. 

The  young  bird  resembles  the  female  in  the  general  ashy  colouring, 
the  plumage  is  spotted,  the  white  spots  below  being  however 
Urger,  and  the  feathers  centrally,  towards  the  tips,  streaked  white ; 
the  tertiaries  and  most  of  the  longer  wing  coverts  are  tipped 
with  rufous,  which  is  specially  distinct  on  the  external  margins.  In 
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the  young  male  all  the  edges  on  the  outer  wehs  of  the  wing  feathers 
aie  hlnish,  the  general  colour  is  dark  ashy  brown ;  the  tail  often 
has  the  white  on  the  base  ferruginous,  which  is  in  the  young  female 
rather  mixed  with  dusky,  the  general  colouring  of  the  plumage  above 
being  greyish  brown,  and  the  external  edges  of  the  wings  slightly 
ferruginous,  not  bluish.  Young  males,  shot  in  November,  very  closely 
resembled  the  old  ones,  except  that  the  general  dark  cyaneous  colour- 
ing and  the  ferruginous  on  the  tail  were  not  equally  pure. 

Very  common  all  through  the  Sutlej  valley  from  about  3,000  feet 
up  to  13,000  feet ;  it  is  plentiful  about  Chini  and  can  be  seen  almost  in 
every  ravine.  I  found  it,  as  also  Rut,  rufiventris,  breeding  near  Losar 
in  the  Spiti  valley  on  an  elevation  of  13,000  feet.  It  lives  here 
during  the  summer,  but  migrates  to  the  lower  hills  about  October, 
when  the  young  birds  are  full  grown. 

135.  Ch«morrornis  lbucoobphala,  Vi§,  (IL  143).  The  female 
is  duller  black,  than  the  male,  especially  on  the  rump  and  belly,  the 
black  feathers  only  being  tipped  pale  rufous ;  the  posterior  vent  and 
the  tail -coverts  are  pale  ferruginous ;  tail  itself  chesnut ;  in  all  other 
respects  of  colouring,  male  and  female  are  similar. 

Common  all  through  the  N.  W.  Himalayas,  extending  from  the 
lower  wooded  ranges  far  into  Tibet  and  probably  into  Central  Asia. 
When  I  crossed  the  Lanier  pass  (somewhat  above  20,000  feet)  in 
Rupshu,  the  only  bird,  besides  Otocornis  'penicillaia,  which  I  have  seen 
the  next  morning  upon  an  elevation  of  about  17,500  feet,  was  this 
species.  I  have  observed  several  specimens,  but  it  is  not  likely,  that  they 
were  breeding,  for  the  temperature  certainly  must  fall  here  to,  or 
below  the  freezing  point  of  water,  every  night  all  through  the  year. 
Puring  the  cold  weather,  the  species  migrates  partially  to  the  low 
Himalayan  ranges,  partially  to  the  plains  of  Northern  India. 

136.  .Larvivora  oyana,  Hodgs.  (II.  145),  is  a  rare  bird  in  the 
Sutlej  valley  and  does  not  go  eastwards  beyond  Nachar.  It  chiefly 
frequents  low  woods  between  4  and  7,000  feet.  The  general  colouring 
very  much  recalls  that  of  Silta  Eimalayana. 

137.  Janthia  ctanura,  P  alias  (IL  146).  l:\iQfemale  has  (in 
winter  plumage)  a  narrow  superciliar  stripe  ;  the  external  edges  of  all 
the  wing  feathers  are  of  a  similar  pale  greenish,  or  olive  brown  coloar 
as  is  likewise  the  upper  plumage  of  the  head,  the  scapulars  and  tlio 
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back.  This  species  does  not  occur  in  summer  to  the  west  of  Nachar 
and  not  below  8,000  feet.  It  breeds  near  Cbini  and  even  here  almost 
only  near  the  limit  of  trees  at  about  12,000  feet.  It  is  often  seen 
about  Korzog  in  Rupshu,  on  an  elevation  of  between  15  and  16,000 
feet.  During  the  cold  weather,  it  is  tolerably  common  about  Kotegnrh 
ind  occasionally  also  about  Simla. 

138.  Tarsiger  cHRYSiEUs,  Ho  dgs,  (II.  149).  Only  one  specimen 
was  procured  in  winter  at  Kotegurh,  it  is  a  female  and  somewhat 
smaller,  than  the  measurement  given  by  Dr.  J  e  r  d  o  n,  the  wing  being 
only  2|  inches  and  the  tail  hardly  2  inches;  I  have  never  mot  the 
species  on  my  summer  visits  to  the  Sutlej  valley,  or  in  W.  Tibet. 

139.  Caixiopb  PBCTORALTs,  G  0  u  I  d  Ql,  150).  The  young  bird 
i*  above  dark  drown,  the  feathers  being  centrally  streaked  pale  yellow  ; 
wings  brown,  wing  coverts  tipped  and  edged  externally  with  slight 
rafescent,  upper  tail  coverts  with  a  ferruginous  tint ;  tail  brown,  except 
on  the  four  central  feathers,  being  white  at  the  base  and  tipped  whitish  or 
pale  rufescent ;  superciliar  stripe  pale,  scarcely  traceable  ;  below  dull 
white,  all  the  feathers  on  the  chin,  throat  and  the  breast  margined 
dusky. 

Rare  in  the  eastern  parts  of  the  valley,  generally  frequenting  brush- 
woods ;  migrates  to  Tibet  and  Central  Asia  during  the  summer. 

140.  Ctaneotla.  sueoioa,  Linn,  (IL  152),  is  not  very  rare  about 
the  end  of  October  in  the  lower  and  western  parts  of  the  valley.  I  found 
It  breeding  in  little  Tibet,  where  it  appears  to  be  common  during 
the  hot  season.  The  young  birds  are  almost  identical  in  colouring 
with  those  of  Calliope  pectoral  is  y  except  that  the  ferruginous  on  the 
base  of  the  tail  and  the  whitish  tips  of  the  last  species  are  wanting. 

As  there  are  in  the  interior  of  the  hills  no  extensive  grassy  places 
or  swamps  along  the  Sutlej,  representatives  of  the  sub-families  cala- 
MOHiRpiNiB  and  DBTMoioiNiB  are  consequently  very  rare,  and  only  of 
the  latter  sub-family  the  next  species, 

141.  SuTA  CBiNiGRE,  H  o  d  g  8,  (II.  183),  is  rather  a  common  bird, 
being  found  on  grassy  slopes  all  through  the  lower  ranges  of  the  hills, 
^t  it  does  not  go  very  far  into  the  interior. 

The  wide  separation  of  Eurycercus  (LaliciUay  Blyth)  from  these 
^rtls  appears  almost  a  too  forcible  one.  phylloscopin^  are  com- 
pwatively  very  numerous,  but  their  determinations  are  in  many 
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respects  still  deficient  and  very  difficnlt.  In  West  Tibet  I  have 
procured  several  peculiar  and  apparently  new  species  wliicli  no  doubt 
visit  northern  India  during  the  cold  weather,  but  as  they  have  not 
been  yet  obtained  here,  I  intend  to  give  of  them  a  more  detailed 
account  at  some  future  occasion.  At  the  present  I  shall  only 
mention  a  few  of  the  better  known  species. 

142.  Nbornis  FLAvoLiVACEA,  H  0  d  g  8.  (11.  188);  rare  about 
Nachar  and  Chini  between  G  and  10,000  feet ;  at  the  latter  locality 
I  generally  found  it  between  apricot  trees.  Jerdon  (III.  872)  quotes 
Bl  y  th^  8  supposition  as  to  the  identity  of  this  species  with  Ilorornis 
f  u  ligin  iven  tcr^Hodgs, 

143.  PiiYLLoscoPDS  TR0CHILU8,  Linn,  (II.  192),  is  common  all 
through  the  Sutlej  valley,  between  elevations  of  5  and  11,000  feet ;  it 
breeds  near  Chini. 

144.  Phylloscopus  viridanus,  Blyth,  (II.  193)  and 

145.  PuYLLoscoPUs  AFFiNis,  T  i  c  Jc.  (11.194),  are  comparatively 
rare,  but  both  of  them  are  during  the  summer  more  common  in  W. 
and  central  Tibet.  The  latter  species  is  exceedingly  like  the  European 
PA.  sibtlalrix  and  perhaps  identical  with  it. 

146.  Phylloscopus  ?  sp.  I  procured  one  specimen  of  an  apparently 
new  species  near  Nachar ;  it  is  not  in  very  good  preservation,  but 
the  attention  of  any  future  traveller  may  be  directed  to  it  by  the 
following  short  description. 

Above  uniform  olivaceous  brown  with  a  slight  rufous  tint,  especially 
on  the  back  and  on  the  outer  webs  of  the  wing  feathers ;  wings  and 
tail  dusky ;  below  albescent,  purer  on  the  chin  and  throat,  towards 
the  lower  tail  coverts  with  a  gradually  increasing  rufous  tinge  ;  lores 
dusky,  supercilium  pale-whitish,  front  edges  of  wings  and  lower  wing 
coverts  white,  with  a  slight  yellow  tint;  wings  2^  inch  ;  tail  IJ  inch. 
In  general  coloui-ing,  this  species  resembles  Phyllopneuste  ratna,^ 
SylceSy  but  it  is  decidedly  smaller. 

147.  Rbguloides  occipitalis,  Jerd,,  (II.  196),  rare  about  Chini. 

148.  Kequl.  troohiloidbs,  Sund.y  (II.  196)  is  common  all  through 
the  valley  from  Kotegurh  to  Chini,  where  it  breeds  between  9,000 
and  10,000  feet. 


•  Vide  Ibis,  1867,  pp.  21-22. 
t  See  IbiB,  1867,  p.  24. 
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149.  Beoul.  PROREGULUfl,  Pall,  (EE.  197) ;  Segul.  chloronotus 
Hodg  8.  (III.  873)  is  not  very  rare  abont  Chini,  where  it  breeds. 
I  met  with  young  birds  in  the  beginning  of  August. 

150.  Cdlicipeta  BuBKH,  jB  w  r  e.,  (II.  199),  not  common  in  the 
lower  hills  between  Simla  and  Nachar,  but  I  have  not  seen  it  further  to 
east  nor  on  elevations  exceeding  8,000  feet. 

151.  Abroenis  xanthoschistos,  Hodg 8.^  (11.  202),  is  the  only 
common  species  of  this  genus  found  on  elevations  between  3,000 
and  9,000  feet ;  it  also  occurs  in  eastern  Kashmir,  especially  near 
Kishtwar. 

152.  Regulus  Himalatensis,*  Blyth,  (11.  206 

The  black  streak  on  either  side  of  the  crest  is  very  distinct  in 
winter.  The  lores,  and  a  streak  passing  above  the  upper  mandible 
and  connecting  both  eyes  is  almost  purely  white;  the  tertiaries  are 
tipped  pale. 

I  procured  this  species  only  through  my  shikaries  at  Kotegurh,  the 
specimens  were  shot  early  in  the  spring  and  in  winter  ;  I  met  with  it, 
however,  during  the  summer  in  the  Indus  valley  of  W.  Tibet ;  it 
breeds  no  doubt  here  as  well  as  in  other  parts  of  Central  Asia. 

The  female  has  the  top  of  the  head  uniform  pale  yellow  without 
iny  flame  colour. 

153.  Henicurus  maoulatus,  Vig.^  (11.212).  The  young  bird 
has  the  head,  neck,  back,  scapulars,  throat  and  breast  sooty  brown, 
the  feathers  on  the  throat  and  breast  centrally  streaked  paler ; 
abdomen,  wings,  belly  and  tail  as  in  the  old  bird ;  the  former 
does  not  assume  its  full  plumage  till  the  next  spring  or  very  late  in 
the  season ;  in  some  of  the  birds  the  white  spots  begin  to  shew 
themselves  in  October,  but  the  feathers  on  the  back  want  the  "pure 
black  colour  of  the  old  bird.  Common  all  through  the  valley  on 
elevations  from  5,000  to  12,000  feet,  but  does  not  go  eastwards  of 
the  large  forests,  into  the  Tibetan  climate  proper. 

154.  Henicurus  SoouLERi,t  (II.  214),  is  more  confined  to 
the  hills  ol  the  outer  ranges,  but  not  uncommonly  seen  up  to  8,000 
feet. 

•  Mr.  v.  Poel«cln  of  Vienna  informs  me,  that  he  compared  the  Himalayan 
■pedmens  with  soveral  Earopean  onos,  and  is  anablo  to  detoot  any  sufficiently 
diaracterisiio  distinctions.    Both  may  therefore  be  proved  to  bo  identical. 


t  He».  nigrifrons  ia  stated  hjElyihiohoo,  young  specimon  of  this  species 
Ibis,  1867,  p.  29. 
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I  have  already  remarked,  th&t  Hydrohata  would  seem  to  be  more 
correctly  classed  here,  instead  of  in  the  family  Tukdidjs. 

None  of  the  true  motaoillxn^  are,  daring  the  summer,  very 
common  in  the  Sutlej  valley,  for  most  of  the  species  generally  proceed 
further  north  and  eastwards,  into  Tibet  and  Central  Asia.  I  procured 
a  few  of  them  through  my  shikarees  at  Kotegurh  in  April  and  May, 
and  others  myself  when  travelling  through  the  valley  proceeding  to 
or  returning  from  Tibet.    The  most  common  species  are  : — 

155.  MoTAOiLLA  Maderaspatana,  Br  is  8,,  (II.  217)  being  occa- 
sionally seen  also  in  summer  near  Chini. 

156.  MoTACILLA  PEBSONATA,  Oouldy  (III.  873,  M.  DUKHUNKNSIS, 

Sykes,  IT.  218),  is  very  rare  in  summer  as  likewise  the  two  following ; — 

157.  Col  ABATES  sulphurba,  B  echs  t,  (11.  220)  and 

158.  BuDYTBs  viBiDis,  Gmel,  (II.  222). 

159.  BuDYTEs  oiTREOLOiDEs,  Eo  dgs.,  (III.  873),  is  especially  com- 
mon beyond  Chini,  towards  the  Tibetan  frontier,  as  also  in  Lahnl  and 
north  of  Kishtwar.  Budyiea  Rayi  of  Europe  occurs  in  Kashmir,  but  I 
have  not  met  with  it  further  eastwards. 

160.  Nbmoricola  inmoa,  Gmel.j  (IL  226),  has  been  shot  near 
Kotegurh  in  April,  and  I  also  obtained  a  specimen  in  August  1865 
near  Suroo  in  the  Dras  district,  N.  E.  of  Kashmir.* 

The  following  species,  including  the  so-called  Pipits,  do  not  seem 
to  be  naturally  classed  with  the  motacillin^.  The  great  differences 
which  exists  in  the  form  of  the  bill,  in  the  plumage,  in  their 
habits  &c.,  would  seem  to  justify  the  formation  of  a  separate 
subfamily,  being  rather  more  allied  to  the  ALAU]>iNiB,  than  to  the 

HOTACILLINiB. 

161.  PiPASTBs  MACULATUs,  Hodgs.^  (III.  873,)  I  have  only  met 
with  this  species  in  the  lower  hills,  but  it  breeds  in  W.  Tibet. 
It  was  observed  by  me  on  one  or  two  occasions  in  the  Indus  valley, 
W.  of  Lei,  in  company  with  the  next  one. 

162.  PiPASTEs  ARBOREUs,  Bcch,^  (II.  229), uot  common  in  W. 
Tibet  and  Kashmir ;  about  October  it  may  be  seen  in  the  low  hilk 
near  Kangra  and  Belaspoor.    The  following  species, 

163.  CORYDALLA  RlCUARDI,  Vi  6  ill,  (II.  231), 

164.  CoRYDALLA  RUFULA,  Ft  6  {  1 1,  (II.  232), 

•  Blyth  (Ibis  1867,  p.  31}  says  tbat  it  is  also  found  near  Fekin. 
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165.  AaRODOMA  80RDIDA,  B  up.,  (II.  236), 

166.  Anthus  gertinus,  Fall.,  (It.  237), 

167.  Hetbrura  8TLVANA,  Hadg  8.,  (2S9)  also  occur  during  tibe 
summer  months  in  the  Sutlej  valley,  but  they  are  generally  confined  i<y 
the  lower  western  portions  of  it,  and  do  not  usually  migrate  further  east- 
wards than  Nachar.  The  elevations'  upon  which  they  are  found  lie» 
between  2,000  and  6j000  feet.  In  cases  of  the  absence  of  grassy  and. 
shrubby  slopes  they  are  very  seldom  met  with  in  the  denser  pine  forr 
ests.  The  Agrod.  sordida  breeds^  at  Kotegurh,  and  the  H(^,  sylvana  is 
occasionally  seen  near  Ohini,  where  it  also  breeds.  It  is  the  only, 
species  which  is  more  common  in  the  valley,  antl  sometimes  even 
remains  during  the  winter  in  the  neighbourhood  of  Kotegurh  and. 
Simla.  All  the  other  species  migrate  at  the  beginning  of  the  cold 
weather  to  the  plains  of  Northern  India,  or  to  the  Dhoons  oi  the  Sub- 
Himalayan  hills. 

XXL    Fam,  AMPELLIDJE^. 

168.  Ptercthius  brythroptrrtis,  Ft^r.,  (11.245). 

It  almost  appears  to  be  a  very  unnatural  separation  to  remove  from 
each  other  the  genera  Ftheruthivs  and  Zanit^,  under  the  last  of  which 
P.  erythropterus  has  originally  been  described.    The  species  seems 
to  combine  the  characters  of  Lanius  and  Tephrodomis,  possessing  tho 
.  shape  of  the  bill  oi  the  former  and  the  short,  tail  of  the  latter. 

Male  ;  some  of  the  ashy  feathers  on  the  back  are  often  tipped  black.; 
the  primaries  and  secondaries  and  their  coverts  are  shining  black 
on  the  outer,  dull  black  on  the  inne¥-webs;  the  quills,  beginning 
•t  the  third  primary,  are  tipped  white  on  the  inner  webs,  the  white 
increasing  up  to  the  sixth  primary,  then  again^  decreasing,  until 
it  disappears  on  the  last  secondary ;  a  white  wing  patch  is  formed 
hy  the  basal  half  of  the  inner  webs  of  all  the  secondaries  ancl  of  the 
primaries,  with  the  exception  of  the  first  primary.  Below  white,  all  the 
feathers  dark  slaty  at  their  bases,  abdomen  of  a  light  fl^eshy  colour, 
ander  tail  coverte  pure  white.  The  tips  of  the  tail  feathers  are 
distinctly  mucronate,^  and  have  sometimes  iraees  oi  golden  yellow. 

The  female  has  the  tertiaries  somewhat  duller  chesnut ;  only  the 
two  central  tail  feathers  are  wholly  dingy  green,  the  others  mostly 
bbick,  greeniHh  on  the  outer  webs  ami  tipped  yellow,  which  increase* 
towards  the  outermost  imir. 
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This  species  is  occasionally  in  the  spring  seen  aboat  Kotegurh,  and 
as  far  east  as  Nachar,  the  highest  elevations,  at  which  I  observed 
H  near  Serahan,  lying  between  9,000  and  10,000  feet  j  it  is,  however, 
always  a  rare  bird  in  this  portion  of  the  hills. 

169.  Allotrius*  sp.,  the  following  is  a  short  description.  Head 
glaty,  rest  of  npper  plumage  greenish,  wings  dusky  on  the  inner  webs, 
coverts  of  the  primaries  black ;  lateral  tail  feathers  pale  on  the  outer 
webs,  darker  on  the  inner,  tipped  greenish  white ;  chin,  throat  and 
breast  greyish  white,  abdomen  and  vent  light  green,  especially  on 
the  sides ;  length  of  wing  2^  inches ;  tail  2  inches. 

The  female  seems  only  to  differ  by  having  the  head  above  greenish 
grey,  instead  of  pure  slaty,  and  in  having  the  coverts  of  the  secondaries 
tipped  pale  yellow ;  the  tail  is  greyish  green,  the  outer  feathers  tipped 
dnll  whitish.  Only  three  specimens  were  shot,  in  February  1867,  in 
the  southern  part  of  Kulu. 

170.  Siva  stbigula,  Ho  dgs.  (TL  252).  The  yellow  on  the  crest 
and  below  is  paler  in  the  female,  than  in  the  male ;  the  back  is  some- 
what ashy  in  the  former,  the  black  spot  on  the  throat  smaller  and 
the  central  tail  feathers  more  tipped  yellow,  while  in  the  male  the 
tail  feathers  are  often  nearly  all  black,  being  chesnut  on  the  inner, 
basal  half,  not  oxUer  as  stated  hy  Jerdon, 

The  young  bird  scarcely  differs  from  the  old  one,  except  that  its . 
plumage  above,  on  the  back,  wings  and  on  the  tail  is  a  little  more 
ashy,  the  dusky  spots  on  the  throat  being  at  the  same  time  very  small. 

This  species  in  summer  frequents  thick  forests,  between  6,000  to  9,000 
feet,  all  along  the  elevated  range  from  Simla  to  Nachar ;  it  is  io 
general  rare  and  only  in  winter  more  common  about  Kotegurh. 

171.  Pbopakus  (Siva?)  vinipbotus,  Hodgs.  (II.  257).  The 
ear-coverts  are  darker  brown  than  the  head  and  nape ;  the  white 
stripe,  extending  from  the  eye  to  the  nape,  is  above  bordered  with 
Bome  blackish  feathers ;  lores  black,  back  pjlo  brown,  rump  and  upper 
tail  coverts  lighter  and  nisty,  longer  wing  coverts  bright  rusty.  Tlie 
npper  mandible  has  a  very  small  and  shallow,  but  a  traceable  notch, 
the  bill  is,  however,  in  every  other  respect  exactly  like  in  Siva^  the 

•  This  is  AllotHxis  xanthocldoru9y  Ho  d  g  s,  which  Jerdon  identi6es  with  i. 
melcmotis,  the  present  species  being,  however,  certainly  a  distinct  bird.  Gould'a 
figure  in  "  Birds  of  Asia"  pt.  Vlll.  is  correct.  AlloPrius  can  only  be  considered 
as  a  sabgenerio  division  of  Ftheruthius, 
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only  difference  from  this  genus  probably  consisting  in  the  greater 
length  of  the  hind  claw,  which  is  in  reality  almost  a  trifling  distinc- 
tion, when  compared  with  other  generic  characters.  The  differences 
of  Propartis  from  Pants  are  on  the  contrary  much  greater,  because 
the  bill  is  in  the  latter  genus  more  distinctly  conical  and  the  nostrils 
covered,  while  in  Siva  or  Proparvs  the  bill  is  laterally  rather 
compressed,  lengthened,  and  the  nostrils  uncovered.  With  regard  to 
this  point  as  well  as  to  the  coloration  of  the  wings,  the  habits,  <fec.  there 
ippears  to  be  a  marked  relation  of  the  species  of  Siva  and  Froparm 
to  those  of  GarruUtx  and  Trochaloptcron,  I  only  procured  at  the  end 
of  August  1866  two  specimens  of  Pro.  vinipectus  at  a'height  of  8,000 
feet  on  the  Matiana  hill,  beyond  Simla ;  it  appears  to  be  very  rare,  and 
would  seem  chiefly  to  frequent  in  summer  thick  pine-forests,  in 
company  of  Siva  strigula, 

17*2.  ZosTEROPs  PALPEBR08U8,  jTcmm.,  (II.  265)  is  very  common 
all  through  the  valley,  as  far  as  any  rich  arboreal  vegetation  exists ;  it 
nnges  up  to  elevations  of  12,000  feet,  breeds  about  Chini,  but  retires 
to  the  plains  in  winter. 

173.  Sylviparus  modbstus,  Burt  (II,  267).  Male  in  summer 
above  olive  green,  brighter  on  the  abdomen,  on  the  upper  tail -coverts 
and  on  the  forehead ;  the  feathers  on  the  head  have  black  quills  ;  an 
indistinct  supercilium,  round  the  eye  and  the  ear-coverts  are  pale 
greenish  yellow ;  on  the  lores  andbeneath  the  plumage  is  whitish,  sliglit- 
ly  tinged  with  greenish  yellow,  especially  on  the  breast ;  wings  and  tail 
blackish,  externally  edged  with  yellowish  green,  which  is  brighter 
towards  the  tips  of  the  secondaries,  as  also  on  all  the  coverts  and  on  the 
front  edges  of  the  wings.  Some  of  the  last  primaries  and  the  secon- 
daries are  usually  tipped  white;  the  tail  is  emarginated  in  the 
middle  and  all  the  feathers  are  slightly  mucronate. 

The  female  has  the  forehead  and  the  plumage  below  pale  white. 

The  species  is  in  summer  common  on  the  apricot  trees  about  Pangi 
and  CAmt,  but  I  have  not  noticed  it  any  where  else  in  the  valley.  It 
is  said  occasionally  to  remain  at  Kotegurh  during  the  winter. 

The  bill  of  Sylviparus  resembles  in  many  respects  that  of  Carduelis, 
and  the  feet  are  as  stout  as  in  Munia^  the  general  coloration  is  that 
of  Zasterops  ;  thus  the  genus  represents  a  remarkable  transitional 
type. 
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174.  Cephaloptrus  plammicbpb,  Burt.,  (II.  267),  is  still  rarer 
than  the  last  species,  and  is  to  be  found  only  between  elevations  of 
5,000  and  7,000  feet ;  it  does  not  go  eastwards  beyond  Wangtu  bridge. 

Suh-famihj,  PABIN^. 

175.  jEgithaliscus  erythroobphalus',  Vig.,  (11.  270). 

176.  LOPHOPHANBS  melatiolophus,  F  t  gT.,  (II.  273). 

177.  LOHPOPHANBS  BUF0NUCHALI8,  B  I  y  t      (II.  274). 

178.  Parus  montioulus,  Vig.,  (277). 

179.  Parus  cinereus,  Vi  e  %  I.,  (11.  278). 

All  these  species,  except  the  last  one,  are  very  common  in  the  valley 
•on  elevations  between  4,000  and  12,000  feet.  The  j^,  erythrocephalua 
is  occasionally  met  with  migrating  from  one  elevated  portion  of  the 
valley  to  a  lower  locality,  and  vice  versa.  I  found  the  birds  in  large 
numbers  moving  about  in  the  morning  hours,  generally  associated 
with  Ahromis  xcntho^chistos,  MuscicajpuJa  superciliaris,  Sitta  Hi- 
malai^ana^  and  other  species.  The  same  obsei-vation  I  have  made 
previously  in  C  hamba  and  in  other  parts  of  the  hills. 

The  species  of  Lophoplanes  prefer  in  summer  higher  situated  pine 
and  cedar-forests,  while  those  of  Parus  are  more  commonly  seen  on 
the  open  places  and  on  apricot  trees  in  the  gardens,  <fec.  P.  cinereus 
is  by  far  not  so  common  on  this  side  of  the  snowy  ranges,  as  it  is  in 
Kashmir  and  in  little  Tibet.  It  is  the  only  species  which  goes  farthest 
to  north  and  extends  into  Tibet,  although  most  of  the  others  remain 
during  the  winter  in  the  less  frigid  portions  of  the  interior  valleys, 
md  only  seldom  migrate  to  the  plains. 

180.  Maohlolophus  xanthogenys,  Vig.j  (II.  279),  was  only  pro- 
cured in  winter  at  Kotegurh  and  appears  to  be  even  at  this  time  of 
the  year  very  rare.  The  yellow  patches  on  the  nape  and  the  sides  of 
the  head  are  very  pale  in  winter  and  there  are  occasionally  even  some 
whitish  feathers  on  the  top  of  the  head.  The  coloration  of  this  and  the 
allied  species  is  extremely  like  that  of  P.  monticultis,  and  thus  Machlo- 
hyphus  may  properly  be  considered  as  a  transitional  form  between 
Zophophanes  and  Parus, 

Suh-famry,  AGCENTORINJE. 

181.  Accentor  altaious,  Brandt, (Jl.  287).  The  feathers  on 
the  head,  nape  and  neck  are  centrally  streaked  dusky,  those  of  the 
back  and  of  the  scapulars  are  centrally  broadly  tipped  blackish  brown, 
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and  of  the  same  colonr  are  the  tertiaries,  being  margined  with  light 
rufons  brown.  A  rather  dark  streak  extends  fr  >m  the  lores  below  the 
eye ;  the  ear-coverts  have  a  slight  rufous  tinge ;  the  lower  tail-coverts 
are  dark  brown,  margined  with  pure  white. 

This  species  inhabits  daring  the  summer  Tibet  and  Central  Asia  and 
comes  in  winter  to  the  Sub-Himalayan  ranges.  The  largest  specimen, 
which  was  procured  at  Kotegurh  last  year  in  winter,  measures  3J 
inches  on.  the  wings,  tail  2f  and  the  total  length  could  not  have  been 
much  under  7  inches,  the  specimen  having  thus  fully  the  size  of  A. 
nipalensM,  Sodgs, 

182.  Accentor  sTROPHiATrs,  Hodgs.,  (II.  287).  The  general 
colour  above  is  rather  olivaceous  brown,  with  a  slight  rufous  tint  on 
the  back,  wings  and  tail  are  duslcy  brown ;  the  white  tips  on  the 
wing  coverts  are  sometimes  scarcely  traceable.* 

This  species  is  likewise  an  inhabitant  of  Central  Asia ;  I  do  not 
remember  it  even  from  W.  Tibet,  although  it  is  probably  to  be  found 
there,  for  it  occasionally  comes  in  winter  to  Kotegurh  and  to  other 
Cis-Himalayan  parts  of  the  Sutlej  valley. 

183.  Accentor  Hdttoni,  Moore^  (11.  288).  The  pale  line 
extending  downwards  from  the  base  of  the  lower  mandible  is  sometimes 
very  indistinct ;  the  black  on  the  throat  is  below  occasionally  margined 
with  a  whitish,  pale  line. 

Only  a  winter  visitant  to  the  lower  ranges  of  the  N.  W.  Himalayas, 
ind  common  at  that  season  about  Simla  and  Kotegurh. 

184.  Accentor  rubeculoides.  Ho  dg  s,  (  II.  28S).  The  general 
brown  hue  above  is  much  paler  in  summer  than  in  winter,  but  the 
ferruginous  on  the  breast  is  brighter  in  summer. 

This  species  is  common  in  W.  Tibet;  of  which  it  generally  is 
a  permanent  inhabitant.  It  seems  very  rarely  to  visit  the  plains  of 
Northern  India,  and  even  the  lesser  ranges  of  the  N.  W.  Himalayas  ; 
only  one  specimen  was  shot  near  Rampoor  during  the  winter  of  1865- 
1866. 

I  have  also  procured  in  W.  Tibet  one  apparently  new  species  of 
Accentor  and  another  probably  belonging  to  the  type  of  Acc.  modularia 
which  has  been  called  Tharrhaleus^  but  I  have  not  yet  succeeded  in 
obtaining  them  on  this  side  of  the  Himalayas ;  they  may,  therefore, 
better  be  treated  subsequently  with  the  Tibetan  fauna. 


Digitized  by 


54  Ornithological  Observations  in  the  Suthj  valley ^       [No.  1, 

XXII.     Family  CORVID^. 

185.  CoRVUs  TIBETANU9,  E 0  d g  8.,  (11.  294).  This,  80  called, 
species  is  common  in  summer  all  through  W.  Tibet  and  only  very 
few  birds  come  down  in  winter  to  Kulu  and  the  Siitlcj  valley,  near 
Kotegurh,  but  it  is  said  to  be  abundant  at  that  season  in  the  neigh- 
boiuhood  of  Chini.  Although  generally  supposed  to  be  a  good 
species*  Dr.  J  erdon  includes  it,  and  I  believe  very  properly,  in  the 
list  of  the  doubtful  ones.  The  only  difference,  from  the  European  Cor. 
corax,  is  its  occasional  somewhat  larger  size,  but  this  is  far  from 
constant.  I  obtained  in  Spiti  several  specimens  which  evidently 
appear  to  belong  to  the  same  species,  and  they  are  by  no  means  larger 
than  tiue  C.  corax.  Some  do  not  even  appear  to  equal  the  largest 
measurements  of  O,  corax,  but  as  these  had  been  taken  only  from 
dried  specimens,  I  will  not  absolutely  rely  upon  them,  especially  as 
I  hope  to  settle  that  point  more  carefully  on  my  next  visit  to  Tibet. 

186.  CoRVus  ouLMiNATUs,  Sykcs,  (II.  295),  is  only  to  be  found 
in  the  lower  hills  and  generally  retires  to  the  plains  for  the  winter. 

187.  CoRVUs  iNTBRMEDius,  A  d  a  m  8,  (II.  29),  is  most  common 
all  through  tlie  N.  W.  Himalayas ;  in  W.  Tibet  it  was  found  by  me 
only  W.  of  Lei,  about  Kargil,  Dras  and  towards  Skardo.  During 
the  summer  it  is  the  only  species  met  with  about  Chini  and  in  the 
eastern  portions  of  the  Sutlej  valley. 

The  usual  measurements  are ;  total  length  18 — 20  inches,  length  of 
wing  12-13  inches,  tail  8-8  J  inches,  length  of  bill  2i-2  J  inches,  height 
of  the  same  about  J  inches. 

188.  CoRVUs  SPLBNDEN8,  Vie  ill,  (11.  298),  is  very  seldom  seen 
to  the  east  of  Kotegurh,  and  only  near  the  villages. 

189.  NuciFRAOA  HBMispiLA.t  Vig.  (II.  304),  is  very  common  all 
through  the  forests  of  the  valley,  from  low  elevations  to  the  limit  of 
trees,  and  from  Simla  to  Chini. 

190.  NuciPRAOA  MDLTiMACULATA,  Gould,  (11.304).  I  procured 

•  Ibis  1867,  p.  34.  Mr.  B  1 1/  f  ?i  still  considers  the  species  as  distinct  from 
C.  coraaj.  When  lately  in  London  he  shewed  me  a  large  specimen  of  Uiis 
species,  sent  from  the  Himalayas,  but  I  confess  that  I  have  seen  in  the 
Iduseams  at  Munich,  Berlin  and  Vienna  quite  as  large  specimens  of  the 
European  C.  corax.    I  do  not  think  that  they  are  distinct  species,  (Fob.  1868.) 

t  The  plumage  of  this  species  is  very  variable'.  I  obtained  specimens  which 
have  very  few  and  almost  not  traceable  white  spots.  The  N.  immaculUsia, 
which  Blyth  (Ibis,  1867,  p.  36)  calls  an  unspotted  species  from  Nepal  appears 
to  me  i-ather  doubtful  (Fob.  1808.) 
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a  specimen  of  this  species  in  October  1865  on  an  elevated  point  beyond 
Belaspoor,  and  found  it  tolerably  common  in  the  pine  and  cedar 
forests  near  Kistwar  and  Budrawar.  The  species  very  much  resembles 
the  European  N.  cariocatacthesy  only  that  the  white  blotches  are 
somewhat  larger  and  perhaps  more  numerous,  the  quills  and  the  two 
central  tail  feathers  are  usually  tipped  white  ;  the  plumage  above  also 
appears  to  be  darker,  than  it  is  in  European  specimens. 

191.  Garulus  dispecularis,  Vig.  (II.  307),  and 

192.  Garrulus  lanceol.\tus,  Vig,  (11.308),  are  both  common, 
bat  the  latter  is  more  confined  to  the  lower  ranges  about  Simla  while 
the  former  occurs  much  further  to  North,  and  in  the  interior  of  the 
hills,  it  is  occasionally  seen  about  Chini ;  both  species  are  also  common 
at  Kotegurh  in  winter. 

193.  Urocissa  occypitalis,  B  lyth^  (11.  309,  U.  sineims,  and  III. 
873).  This  is  the  only  common  species  of  Urocissa  occurring  in  the 
Satlej  valley,  I  never  have  observed  the  U,  cucullata,  Gould,  noticed 
by  Dr.  Jer  don  (III.  873)  as  distinct  from  JJ ,  Jiavirostris  of  Sikkim. 

194.  Dbndrocitta  rxhta,  Scop.  (II.  314),  and 

195.  Dend.  Himalayana,  Blyth,  (III.  316,  No.  676,  and  III. 
874 j,  are  both  only  found  in  the  lower  hills  between  2  and  5,000  feet, 
the  last  one  ocasionally  occurs  up  to  7,000  feet ;  but  very  seldom  in 
the  interior  of  the  hills  ;  both  are  also  met  with  in  Southern  Kashmir. 

196.  Frkgilds  Himalayanus,*  Gould,  (II.  319),  is  rare  during 
the  summer  in  the  neighbourhood  of  Chini  and  only  on  elevations  of 
and  above  11,000  feet ;  it  is,  however,  more  common  in  these  parts 
daring  the  cold  weather  ;  most  of  the  birds  live  in  summer  in  the 
Spiti  valley,  Tibet,  and  probably  all  through  Central  Asia,  extentliug 
into  Siberia,  but  1  have  nowhere  in  western  Tibet  seen  them  in  large 
nnmWfl ;  in  Spiti,  I  have  generally  observed  them  at  elevations  from 
13,000  to  15,000  feet.  They  live  in  pairs  or  three  or  four  together, 
and  at  some  distance  from  villages,  being  apparently  very  shy. 

•  I  do  not  tbink  that  this  is  distinct  from  Freg.  gracnlns.  L.  Gould  says  that 
the  Himalayan  species  has  a  larger  beak,  but  wlieii  lately  in  Vienna  1  have  compar- 
ed njy  Bpecimons  with  the  European  ones  and  found,  a  specimen  from  Savoy  had 
B  longer  and  stronger  bill,  than  either  of  my  llimalayau  ones  ;  si/o  and  colour  do 
not  offer  any  distinctions.  I  strongly  believe  that  thu  liimalayuu  bird  i» 
^  tpeciJicaUy  distinct  from  the  European  (ITebi  1868.) 
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197.  Ptrrhocorax  alpinus,*  Vie  ill.  (II. 319),  is insummer spread 
all  over  western  Tibet,  including  the  Spiti  valley,  the  eastern  districts  of 
Kunawar,  <fec.,  but  migrates  in  winter  to  the  lower  ranges  and  valleys 
of  the  Himalaya,  being  in  the  cold  weather  specially  common  in  Knlu. 
In  its  habits  it  is  altogether  the  reverse  from  the  last  species,  beiug 
very  social  and  generally  the  first,  and  often  the  only,  visitor  to 
the  camp  of  the  traveller  in  Spiti  or  Ladak  ;  it  is  here  quite  as 
familiar  and  quite  as  noisy  in  the  neighbourhood  of  villages  and 
camping  grounds  as  the  Corvus  sjyJendem  throughout  India. 

Both  this  and  the  former  species  breed  in  holes  of  rocks. 

XXITI.    Fam.  STURNID^, 

198-199.  Stdrnus  vulgaris,  Linn.j  (II.  321),  and  St.  unicolor 
(II.  322),  have  been  both  procured  on  the  Sutlej  to  the  noilh  of 
Bclaspoor,  they  were  most  probably  migrating  from  Kashmir,  where 
they  are  very  abundant,  especially  near  the  Wollar  lake. 

200.  AcRiDOTHERBs  TRisTis,  L  i  d  fi.  (II.  325)  is  common  in  the 
lower  hills  and  valleys,  but  never  approaches  the  northern  regions 
bordering  on  the  Tibetan  frontiers.  In  the  Sutlej  valley,  it  is  not  seen 
much  farther  beyond  Rampoor,  or  above  elevations  of  6,500  feet,  the  last 
and  highest  limit  of  growth  of  the  Ficus  religiosa;  it  is  also  very  common 
in  Kulu  and  all  through  the  western  hills  extending  into  Kashmir. 

201.  Temenuchus  pagodarum,  Gmel.  (II.  329)  ;  common  in  the 
lower  hills  in  the  autumn ;  I  found  it  also  abundant  in  May  about 
Suket  and  other  places,  where  it  breeds  in  holes  of  trees.  It  was  as- 
sociated on  the  pasture-grounds  with  the  previous  and  the  next  species. 

202.  Pastor  roseus.  Linn.,  (II.  333).  It  is  very  probable  that 
this  Rpecies  breeds  in  the  lower  hills  of  the  Himalayas. 

XXIV.    Fam.  FBINGILLID^, 

203.  MuNiA  Malabarica,  Linn.,  (II.  357);  common  in  the 
lower  hilla  and  not  ascending  elevations  above  5,000  feet,  very  seldom 
extending  into  the  interior. 

204.  Mdnia  similaris,  n.  sp. 

There  is  another  plain  coloured  speciea  to  be  found  on  the  lower 

•  Lieut.  Beavan  (Ibis  1867,  pp.  137  and  142)  has  imich  doubt  as  to  tho  IcgB 
of  Pyr.  aJpinus  being  red.  I  believe,  tliat  I  have  distinctly  told  him  tho  bill 
is  yellow,  and  tho  legs  are  red,  there  cannot  exist  any  doubt  on  this  poiut.  CoU 
QottiB  certainly  mistaken  in  takuig  the  colour  of  the  legs  for  yollow. 
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ranges  of  the  N.  W.  Himalaya.  It  is  almost  of  the  same  size  as  the 
MoNiA  Malabariga,  or  perhaps  a  trifle  larger,  of  a  uniform  rufescent 
brown  colour,  paler  below  and  dusky  on  the  inner  webs  of  the  quills. 
The  feet  are  plumbeous  and  the  claws  proportionally  somewhat 
longer  than  in  the  last  species.  It  has  a  distinctly  more  rufescent 
tinge  in  all  its  plumage,  than  the  true  if.  Malabarica,  The  only 
specimen  which  I  possess  is  in  a  good  state  of  preservation  and 
belongs,  I  believe,  to  a  now  species. 

205.  Passer  indious,  Jard.  and  Sell,  (II.  862,)  is  common 
ill  through  the  N.  W.  Himalayas,  bnt  only  near  villages  or  cultivated 
spots.  It  is  during  the  summer  most  abundant  in  the  Indus  valley 
about  Lei,  though  not  a  single  bird  remains  here  during  the  winter, 
all  migrating  either  down  the  valley  to  the  Punjab,  or  to  the  lower 
ranges  of  the  Himalayas. 

206.  Passbb  oinnamombus,  Oould^  (II.  365),  is  plentiful  all 
tbrough  the  valley,  but  usually  found  above  elevations  of  6,000  feetj 
it  is  mostly  confined  to  the  jungly  districts,*  though  generally  not  far 
from  villages ;  it  breeds  in  holes  of  trees. 

207.  Passbb  montanus.  Linn.  (II.  366),  is  only  rarely  seen  in  the 
eastern  parts  of  the  valley,  near  Chini  and  towards  the  Chinese 
frontier. 

208.  Embbriza  oia.  Linn,  (TI.  371,  Emh.  Strachei/i,  Moore, 
372).  The  general  rufescent  colour  above  increases  from  the  back 
towards  the  tail ;  the  longer  upper  tail  coverts  are  centrally  streaked 
black,  the  two  central  tail  feathers  broadly  margined  with  rufescent, 
this  colour  being  much  paler  in  the  female ;  the  two  outer  tail 
feathers  are  for  nearly  the  total  terminal  half  white,  more  so  on  the 
inner,  than  on  the  outer  webs ;  the  breast  is  uniform  ashy  in  old  males, 
with  dusky  spots  in  the  females  and  young  birds ;  the  three  black 
streaks  on  the  sides  of  the  head  are  very  distinct,  the  central  one 
becoming  much  narrower  towards  the  nape,  while  the  grey  streak  is  at 
the  same  time  much  wider. 

This  European  species  is  very  common  in  summer  all  through  the 
N.  W.  Himalayas  on  both  the  Indian  and  the  Tibetan  side ;  in  winter 
it  mostly  remains  on  the  lower  southern  ranges. 

•  Ibia,  1867,  p.  42,  B I  y  i  /i  i«  correct  in  suppowng  that  it  is  a  tree-  and  not  a 
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209.  Embbriza  pithyobnis,  PalL,  (II,  370)  is  occasionally  shot 
in  winter  at  Kotegurh,  but  I  have  not  observed  it  during  the 
summer  anywhere  in  the  Sutlej  valley. 

210.  Embkriza  Stbwarti,  Blyth  (II.  374).  In  the  old  male 
all  the  under  parts  extending  from  the  chest  nearly  to  the  lower  tail 
coverts  are  chesnut,  mingled  with  wliite  on  the  vent,  on  which  some 
of  the  feathei-8  often  have  besides  a  central  brown  streak;  the 
outer  web  of  the  first  pair  of  the  outer  tail  feathers  is  mostly  white. 

In  the  old  female  each  feather  above  is  centrally  and  below  only 
terminally  brown,  the  rest  is  light  ashy  or  sometimes  fulvous  brown, 
internally  the  feathers  are  slaty ;  chin  and  throat  are  whitish,  vent 
and  edgings  of  the  wing  coverts  somewhat  deeper  fulvous ;  the  edgings 
of  the  tertiaries  are  broad  with  a  rufous  tinge,  upper  tail-coverts 
almost  purely  chesnut.  There  are  generally  also  some  traces  of 
brown  or  chesnut  on  the  sides  of  the  breast  and  on  the  scapulars.  The 
two  central  tail  feathers  are  broadly  margined  with  rufous,  the  others 
oidy  slightly  so  on  the  outer  webs,  and  besides  somewhat  paler; 
the  two  outer  tail  feathers  on  each  side  are  near  the  base  black,  the 
rest  being  white  except  on  the  black  shafts  ;  of  these  two  outermost 
tail  feathers  Ihe  first  one  is  less  black  at  the  base,  than  the  one  next 
to  it. 

Young  females  differ  from  the  old  ones  in  having  all  the  fulvous 
brown  colour  much  paler,  and  whitish.  The  young  males  are  also  very 
like  the  old  ones,  only  that  the  brown  central  streaks  on  the  breast 
and  on  the  head  are  much  narrower,  the  central  tail  feathers  less 
margined  with  rufous  and  more  black ;  the  chesnut  on  the  scapulars 
and  on  the  sides  of  the  breast  is  also  somewhat  less  developed.  This 
species  occurs  in  summer  in  the  interior  portions  of  the  N.  W.  Hima- 
laya ;  in  the  Sutlej  valley  it  is  scarcely  seen  west  of  the  Wangtu  bridge, 
but  it  is  very  common  about  Chini  and  failher  to  east,  making  a  nest 
of  coarse  grass  near  the  ground  in  low  bushes.  I  found  young  birds 
about  the  middle  of  June.  It  is  only  partially  a  migratory  bird  and 
remains  in  the  wooded  parts  of  the  valley  generally  all  the  year,  but 
apparently  not  in  Tibet. 

211.  Embbriza  puoata,  Fall,  (11.  375).  The  grey  on  the  head 
is  rather  variable,  sometimes  it  is  very  conspicuous,  in  other  cases 
scarcely  traceable ;  occasionally  some  of  the  feathers  on  the  head  are 
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nifou3.  When  I  passed  through  the  Satlej  valley  at  Kotegurli,  Rampoor 
indNachar  in  June  1866,  I  have  not  observed  a  single  specimen  of 
this  species,  but  on  my  return  through  the  same  parts  in  August  I 
found  the  males  most  abundant,  but  not  a  single  female.  I  cannot 
at  the  present  account  for  the  solitary  appearance  of  the  former. 

212.  Ehberiza  pusilla,  Pall.  (II.  376),  is  very  rare  at  Kotegurh, 
and  only  to  be  seen  in  winter  ;  I  have  not  noticed  it  during  the 
smnmer  in  W.  Tibet,  it  must  travel  further  northwards. 

218.  EuspiZA  MBLANOOEPHALA,  G  meL  (II  378),  is  common  in 
the  low  hills  about  Belaspoor  and  Kangra. 

214.  Melophus  melanicterus,  G  meL  (II.  381),  is  generally  found, 
on  bare  slopes  of  hills  or  open  places,  all  along  the  southern  ranges  of 
the  N.  W.  Himalayas,  but  it  never  approaches  the  Tibetan  climate  ;  it 
does  not  go  even  as  far  east  as  Chini,  and  it  is  very  improbable  that  it 
inhabits  the  western  parts  of  Central  Asia,  although  it  may  be  identical 
with  the  species  occurring  in  China.  At  Kotegurh  it  breeds  in  summer 
daring  the  months  of  May  and  June,  but  it  does  not  remain  here  in 
winter. 

FRiKeiLLTNA  are  especially  numerous  on  the  lower  ranges  during  the 
cold  weather,  while  in  summer  they  are  mostly  to  be  found  at  greater 
elevations,  in  western  Tibet  and  in  Central  Asia.  Some  of  the  species 
appear  to  be,  however,  permanent  inhabitants  of  the  outer  ranges. 

215.  Hbspbeiphona  lOTER  loiDES,  F*^.  (II.  384).  The  yellow  on  the 
back  is  in  the  old  bird  often  mingled  with  some  black  feathers.  The 
young  female  is  like  the  old  one,  but  the  young  male  has  in  the  first 
winter  the  whole  head  with  the  sides,  nape,  chin  and  throat  ashy  ;  the 
rest  of  the  plumage  is  yellowish  green,  brighter  below  ;  the  primaries, 
secondaries  and  the  tail  feathers  are  black,  the  tertiaries  green  on  the 
outer  webs,  black  on  the  inner,  all  tbe  coverts  being  greenish.  Common 
about  Kotegurh  and  N.  of  Simla,  in  summer  and  winter,  at  elevatit)n8 
of  5,000  to  9,000  feet ;  the  species  does  not  go  far  in  the  interior,  at 
least  not  beyond  the  limit  of  the  large  forests. 

216.  Pyrrhula  erythrocephala,  Viy.  (II.  389);  the  shining 
blue  black  feathers  on  the  wings  and  on  the  tail  are  narrowly  barred 
across  with  dull  black  lines  ;  the  species  breed.>i  about  Kotegurh  between 
6,000  and  8,000  feet,  but  it  is  found  all  through  the  valley  up  to  the 
limit  ol  the  pine  and  cedar  forests ;  it  is  also  common  in  Lahul  and 
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probably  migrates  much  farther  to  north  into  Central  Asia  and  Siberia, 
for  very  large  numbers  come  down  each  winter  to  Kala  and  the  lower 
ranges.  ^ 

217.  LoxiA  HiMALAYANA,  H o  d  g  s.  (EE.  393),  is  only  to  be  found  in 
the  forests  abont  Cliini  and  towards  the  east ;  it  is  rare  at  Kotegurh 
even  in  winter,  bat  common  in  Lahul  daring  the  summer. 

218.  Carpodacus  ertthrinus,  Pallas,  (II.  398)  ;  very  common, 
on  elevations  from  7,000  to  14,000  feet,  all  through  the  N.  W.  Hima- 
layas and  in  Tibet  during  the  summer ;  it  remains  at  Kotegurh  in 
winter.  The  different  variations  of  the  plumage  quite  agree  with 
Jerdon's  description. 

219.  Propassbr  rhodochlamts,  Br  and  t,  (II.  401)  is  not  very 
rarely  met  with  near  Kotegmh,  though  more  common  about  Chini ; 
it  breeds  in  Tibet. 

220.  Propassbr  rhodoohrous,  Vtg,  (II.  402). 

The  rose  colour  of  the  male  is  in  winter  on  the  forehead  and  on  the 
supcrciliar  stripe  paler,  than  on  the  rump ;  the  feathers  covering  the 
nostrils  are  vinaceous ;  the  shorter  upper  tail  coverts  are  bright  rosy, 
the  longer  more  dull ;  the  edges  of  the  outer  webs  of  the  wing  and 
tail  feathers  are  generally  rufous,  while  in  the  female  they  are  much 
paler. 

The  young  male  very  much  resembles  the  old  female,  except  that 
there  are  always  some  rosy  feathers  on  the  throat,  sides  of  the  neck 
and  the  front  of  the  head.  The  species  is  very  rare  in  summer  on 
the  lesser  ranges  and  is  scarcely  seen  below  7,000  feet,  it  is,  however, 
more  common  to  the  east  of  Chini,  in  Spiti  and  in  Lahul,  as  likewise 
during  the  winter  near  Kotegurh  and  Simla. 

A  large  apparently  new  species  of  Propassbr  occurs  in  W.  Tibet ; 
the  length  of  the  wing  of  the  female  is  4J  inches ;  it  is  similarly  coloured 
as  the  female  of  P.  rhodochlamys^  but  the  brown  longitudinal  streaks 
below  are  comparatively  much  smaller;  I  have  not  been  able  to 
procure  as  yet  a  male  specimen  of  this  species,  but  it  is  possible  that  it 
is  not  different  from  the  last  named  one. 

221.  PrRRHospizA  PUNTCBA,  Hodgs.  (II.  406),  comes  only  occi- 
sionally  in  winter  to  Kotegurh  and  Sinda,but  is  more  common  eastwards; 
in  summer  it  is  found  in  Spiti  and  Ladak  on  elevations  of  13,000  to 
1 7,000  feet,  searching  after  food  at  the  camping  grounds.   I  found  the 
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nest,  made  of  coarse  grass,  in  Rupsha  near  the  Thsomoriri  (lake),  on 
the  ground,  in  a  little  bnsh  of  the  Tibetan  furze  ;  eggs  dirty  white  or 
greenish  with  some  dark  brown  spots. 

22*2.  Gallacanthis  Burtoni,  Gould,  (II.  407).  The  entire 
lower  plumage  is  in  winter  reddish  brown,  and  only  the  tips  of  the 
feathers  are  crimson  ;  wings  and  tail  are  black,  the  tips  of  all  the  wing- 
coverts,  all  wing-and  tail-feathers  are  white,  those  on  the  tertiaries 
dightly  tinted  with  crimson ;  the  three  pairs  of  outer  tail  feathers 
are  terminally  white  on  the  inner  webs,  the  white  decreasing  from  the 
outermost,  until  it  becomes  reduced  on  the  fourth  pair  and  all  the  fol- 
lowing feathers  to  white  tip.  This  rare  species  is  found  occasionally  in 
winter  on  the  lesser  ranges,  about  Kotegurh  and  Simla  between 
4,000  and  7,000  feet ;  in  summer  it  lives  in  the  highest  cedar  forests 
on  the  central  range  of  the  N.  W.  Himalayas.  I  do  not  remember  it 
from  Tibet,  but  it  very  likely  migrates  farther  to  the  north  of  the 
Indas  valley  in  W.  Tibet. 

223.  Gardublis  ganiobps,  Vig,  (11.  408),  common  in  summer  all 
through  W.  Tibet,  wherever  any  thistles  are  to  be  found  ;  in  its  habits, 
flight,  song  and  nidification  it  does  not  differ  at  all  from  the  European 
Card,  elegans.  During  the  cold  weather,  it  is  very  plentifully  met 
with  at  Kotegurh,  near  Simla,  and  all  along  the  hill  stations  of  the 
lesser  ranges. 

224.  Ghrtsomitris  spinoides,  Vi^.  (II.  409,)  prefers  the  more 
wootled  districts  and  is  in  the  lower  hills  not  uncommon  even  during 
the  summer  months  between  6  and  9,0u0  feet ;  it  is,  however,  found 
with  the  former  species  also  in  Spiti  and  in  Lahul. 

225.  Mbtoponia  pusilla.  Pa  Z  (II.  410).  The  female  has  the 
head  and  ear  coverts  brown ;  there  are  usually  some  traces  of  golden 
yellow  on  the  forehead,  specially  in  very  old  females ;  the  throat  is 
pale,  breast  black,  but  the  nape  is  rather  ashy ;  in  other  respects  it 
resembles  the  male. 

This  finch  comes  only  in  winter  to  the  lesser  ranges  of  the  N.  W. 
Himalayas ;  it  breeds  east  of  Ghini  on  elevations  of  10,000  feet  and 
above,  as  likewise  in  Spiti,  Lahul  and  Ladak.  I  found  old  nests  made 
of  thin  twigs,  laid  out  with  grass  and  wool,  on  shrubs  or  low  trees  of 
Juniperus  exceha. 
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226.  LiJfOTA  PYGM^A,  n.  sp*  There  is  another  small  finch  found  in 
Ladak  and  in  Bissabir.  It  is  considerably  smaller  than  Metop,  pustlla, 
the  wings  being  only  2| ;  the  head  and  nape  are  blackish  brown,  ear- 
coverts  rufous  brown,  general  plumage  above  dark  brown,  the  feathers 
being  centrally  streaked  with  that  colour  and  broadly  margined  pale 
fulvous  brown  ;  wings  and  tail  blackish  brown  ;  edges  of  outer  webs 
of  the  primaries  and  partly  also  of  the  secondaries  yellow,  the  entire 
margins  of  the  tertiaries  and  the  tips  of  the  former,  as  well  as  the 
tips  and  outer  edges  of  all  the  wing  coverts  are  pale  rufous  brown  ;  tail 
deeply  emarginated  in  the  middle,  the  external  edges  for  two-thirds 
length  from  the  base  yellow,  the  rest  pale  rufous ;  throat  slightly 
tinged  with  yellow,  rest  of  lower  plumage  light  fulvous  brown, 
centrally  streaked  dusky  on  the  breast  and  upper  vent.  The  bill  is 
very  small,  dusky  above,  culmen  distinctly  angular,  ridged. 

I  procured  two  specimens  of  this  species,  one  at  about  13,000 
feet  near  the  snows  above  Chini  (August,  1866),  and  one  near  Padam 
in  S.  W.  Tibet  at  about  12,000  feet,  (September,  1866).  I  cannot 
identify  this  species  at  present  with  any  described  by  Pallas  from 
North  Asia,  for  which  reason  I  think  it  advisable  to  introduce  a 
new  specific  name. 

227.  LiNOTA  BBEviRosTEis,  Oould,  (Proc.  Zool.  Soc.  Lond. 
1855,  p.  216),  is  exactly  of  the  same  size  as  the  European  Lin, 
montiumy  apparently  only  differing  from  it  by  its  paler  plumage ; 
rare  in  Ladak  and  visiting  Kulu  and  the  Sutlej  valley  in  winter ; 
it  is  also  in  winter  caught  near  Chini  and  sometimes  caged. 

228.  MoNTiFRiNGiLLA  H^MATOPYGiA,  Oould,  (II.  413,  Birds  of 
Asia,  pt.  III.  pi.  15). 

229.  MoNTiPKiNGiLLA  Adamsi,  M  0  0  t  (Proc.  Zool.  Soc.  Lond. 
1858,  p.  482,  pi.  156).  The  longer  upper  tail-coverts  are  grey;  the 
secondaries  are  black  on  their  basal  half. 

Both  these  species  are  inhabitants  of  Ladak  during  the  summer,  but 
they  have  been  procured  in  winter  through  my  shikaries  in  the  Sutlej 
valley  as  well  as  in  Kulu.  They  also  visit  Northern  India  in  the  cold 
weather.    There  is  a  third,  apparently  new  species  of  Monti/ringUla  to 

*  Dr.  Jerdon  informs  me  that  he  also  procured  in  the  Punjab  a  very  small 
finch  which  be  sapposes  to  be  a  second  species  of  Metoponia ;  my  specimens 
though  very  small  appear  to  be  more  allied  to  Linota  (April  1868). 
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be  found  in  the  Himalayas,  but  as  far  as  at  present  known,  only  occur- 
ring iu  Ladak,  I  shall  give  the  description  of  it  at  some  future  occasion, 
as  I  am  at  present  in  possession  of  a  single  specimen. 

230.  Frtnotllaitda  ^moKicohk^  R n  d g  s.  (II.  414),  is  likewise 
only  a  winter  visitant  to  the  lesser  ranges  ;  I  observed  it  often  during 
the  summer  in  the  south-western  parts  of  Tibet  and  to  the  north  of 
Kashmir. 

231.  FRiKoiLLAunA  SORDID  A,  ft,  sp.  Another  species  apparently  be- 
longing to  the  genus  Fringillauda  has  been  procured  by  me  near  the 
Baralatse-pass  in  north  Lahul  and  near  Padam  in  1868  ;  last  winter 
I  got  several  specimens  of  the  same  species  from  Kotegurh.  The 
following  description  is  taken  from  these  specimens. 

Male  in  winter ;  forehead  dusky  brown,  all  the  feathers  mar- 
gined pale;  top  of  head  and  ear-coverts  uniform  rufous  brown, 
nape  and  neck  ashy  brown,  back  dark  brown,  the  feathers  margined 
pale  rufous ;  rump  pure  ashy ;  upper  tail-coverts  blackish,  tipped  and 
margined  white  ;  wings  and  tail  dusky,  the  secondaries  being  narrowly, 
the  tertiaries  more  broadly  edged  pale  brown  and  tipped  whitish ;  wing 
coverts  brownish,  dusky  in  the  centre,  tipped  whitish  and  forming 
two  conspicuous  bands  ;  all  the  tail  -feathers  are  margined  pale ;  below 
uniform  dull  ashy,  albescent  on  the  vent ;  lower  tail  coverts  dusky, 
broadly  margined  and  tipped  with  pure  white.  The  female  has  the 
entire  top  of  the  head  light  brown,  the  feathers  being  dusky  centrally, 
the  ear  coverts  are  pale ;  otherwise  it  is  coloured  like  the  male. 

The  specimens  which  I  procured  in  summer,  are  more  uniform 
dnsky  brown  above,  having  all  the  pale  edgings  of  the  feathers  much 
less  distinct  and  the  whitish  bands  on  the  wing  coverts  scarcely 
conspicuous. 

Length  of  wing  3f  inches ;  tail  2|  inches ;  bill  dusky  brown  above, 
pale  on  the  base  and  below ;  legs  greyish  brown,  irides  fleshy  brown. 

The  form  of  the  bill  is  scarcely  different  from  that  of  a  typical 
Montifringillaf  but  the  hind  claw  is  remarkably  longer  and  like  all 
the  other  claws  very  slender,  and  more  similar  to  those  of  Fringillauda 
than  to  those  of  the  former  genus. 

I  have  not  succeeded  in  identifying  this  species  nor  have  I  seen 
specimens^of  it  in  any  of  the  European  Museums,  though  it  is  compara- 
tively a  oommon  bird. 
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232.  MiRAFRA  0ANTILAN8,  J  e  r  d.  (II.  420),  is  the  only  species  of 
this  genas  which  has  been  observed  on  the  lesser  ranges  along  the 
Siitlej  valley  ;  it  usually  frequents  grassy  slopes  of  hills. 

233.  Calandrella  brachydactyla,  Temm.,  (II.  426)  is  common 
in  the  eastern  portions  of  the  valley,  beyond  Chini,  and  in  winter  also 
in  the  low  hills. 

234.  Alaudula  rattal,  Buch  Sam.,  (11.428);  the  typical 
smaller  species  was  by  me  occasionally  observed  during  the  summer  in 
Ladak,  but  it  probably  migrates  farther  to  north  ;  in  winter  it  arrives 
in  Kulu  and  the  north  of  India  in  larger  numbers  and  is  often  caged. 

235.  Alaudula  pispoletta,  P  a  Z  Z  a  a,  (II.  429),  will  stand  as  a 
distinct  species ;  it  was  procured  by  me  near  Korzog  in  Rupshu,  but 
appears  to  be  much  rarer  than  the  last  species  ;  it  most  probably  also 
migrates  in  winter  to  the  lower  hills  and  to  the  plains  of  North  India. 

In  general  colouring,  it  is  very  like  AL  raytal,  except  that  the  ear- 
coverts  are  more  whitish,  and  the  feathers  on  the  head  and  nape  very 
naiTOwly  streaked  dusky  brown,  while  they  are  more  distinctly  streak- 
ed in-  the  former  species  ;  in  size  it  is  decidedly  larger,  the  bill  being 
in  proportion  rather  long  and  slender,  horny  ab<Jve,  pale  yellow 
below  at  the  base,  the  upper  mandible  at  the  tip  a  little  less  curved ; 
legs  fleshy  brown ;  length  of  wing  3|  inches ;  tail  2|  inches. 

236.  Otocoris  lonoirostris,  Gould,  (II.  431),  is  common  all 
through  W.  Tibet,  where  it  usually  remains  all  the  year  round,  only 
few  birds  migrating  to  the  lower  hills  or  to  the  North  of  India.  I  found 
this  species  near  the  highest  passes  on  the  N.  W.  Himalayas,  following 
the  tracks  of  merchants  on  the  snow  and  searching  after  grain.  It 
has  not  been  obtained  by  my  shikarees  at  Kotegurh,  but  I  am  told  that 
it  is  common  in  winter  in  eastern  Bissahir,  and  Gould  described  it  from 
a  specimen,  which  is  said  to  bave  been  procured  at  Agra.  Its  song  is 
remarkably  like  that  of  a  true  lark,  for  which  it  may  very  easily  be 
mistaken  from  its  voice  only. 

237.  Alauda  leuooptkra,  F  a  II  a  s,  occvltb  in  eastern  Bissahir 
near  the  extreme  frontier  of  the  Chinese  territory.  I  have  no- 
where observed  Alavda  trihorhynchay  Sodgs.,  which  ought  to  be 
considerably  larger  than  the  next  species. 

238.  Alauda  gulgula,  Frank  I,  (II.  434),  is  common  all  over 
W.  Tibet  and  during  the  summer  also  in  eastern  Bissahir,  migrating 
to  the  plains  in  winter. 
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289.  Oalbrida  cristata,  Linn,  (11.  436),  is  often  seen  with  the 
last ;  it  is  not  rare  in  the  Indus  valley  abont  Lei.  Both  this  and  the 
former  species  often  remain  at  Kotegurh  during  the  winter. 

XXV.    Fam.  TBERONID^. 

240.  Sphbnooeucus  sphenurus,  Vig,  (III.  453),  is  the  only 
species  which  represents  the  family  in  the  eastern  portions  of  the 
Satlej  valley.  It  is  found  about  Serahan  in  small  flocks,  and  some- 
times proceeds  even  as  far  as  Chini,  being  particularly  fond  of 
mnlberry  fmits,  groves  of  those  trees  not  being  rare  in  any  of  the 
branch  valleys  ;  elder  and  elm-trees  equally  are  their  places  of  retreat. 
Jerdon  says  that  the  third  primary  is  not  insinuated  in  SphenocercuSj 
although  it  is  unmistakeably  so  in  the  present  species. 

XXVL    Fam,  COLUMBIDM. 

241.  Alsogomus  Hodgsonii,  Vig.  (III.  463).  The  first  and  fourth 
qnills  are  very  nearly  equal,  the  latter  being  a  trifle  longer,  but  both 
are  shorter  than  the  second  and  third,  of  which  again  the  last  one  is 
somewhat  longer  than  the  previous ;  the  second,  third  and  fourth  quills 
are  insinuated  on  the  outer  webs,  the  last  one  somewhat  less  than  the 
two  others. 

The  plumage  is  rather  variable  in  different  specimens  and  at  different 
seasons.  The  male  has  in  winter  the  head  and  throat  more  whitish, 
the  vinaceous  colour  above  more  brown,  the  posterior  part  of  the 
back,  the  wings  and  the  tail  greyish  brown,  and  the  white, specks  on 
the  abdomen  and  the  breast  are  large.  In  summer  the  head  and  throat 
are  greyish,  the  vinaceous  colour  above  purer  and  reddish,  the  white 
specks  are  at  the  same  time  less  numerous ;  the  abdomen,  upper  tail- 
coverts  and  tail  are  dark  brown. 

The  females  have  the  head  and  body  much  paler  than  the  males, 
especially  in  winter,  and  the  vinaceous  colour  is  a  good  deal  tinged  with 
dull  brown. 

This  species  is  tolerably  common  near  Chini  and  somewhat  farther 
to  east ;  it  feeds  on  berries  and  on  different  seeds  on  or  near  the  ground. 
During  a  whole  fortnight  I  observed  a  small  flock  returning  every 
evening  to  the  same  tree  (a  Favia  vndica)^  but  the  birds  are  very  shy 
•nd  difficult  to  approach,  as  also  stated  ^ij  Jerdon.  Many  of  them 
remain  at  Kotegurh  even  in  winter,  at  which  time  they  probably 
partially  live  on  seeds,  partially  on  knops  of  trees, 
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242.  Palumbus  oasiotis,*  B  onap.  (III.  464),  is  very  rare  abont 
Simla  and  Kotegnrh  ;  it  has  been  procured  at  the  last  place  only  in 
winter,  and  probably  lives  during  the  summer  in  the  more  eastern 
provinces  of  the  valley  and  in  Central  Asia. 

243.  CoLUMB\  INTERMEDIA,  5^rfcA;i.  (111.469).  This  is  of  all 
pigeons  the  most  common  species  and  occurs  all  through  the  Sutlej 
valley,  in  Bissahir,  Spiti  and  all  through  W.  Tibet.  In  Tibet  it 
remains  even  during  the  winter,  unless  very  large  quantities  of  snow 
force  it  to  search  after  food  in  the  lower  and  western  parts  of  the 
valley.  It  is  generally  found  near  camping  grounds  and  villages, 
occasionally  ascending  elevations  up  to  17,000  feet,  but  this  only  in 
cases,  where  it  follows  the  grain-mei-chants  towards  the  passes. 

I  have  not  observed  in  the  Sutlej  valley  CoL  rupestris^  but  have 
seen  it  repeatedly  on  the  Indus  ;  it  is,  however,  by  no  means  so 
common  as  the  former  species. 

244.  CoLUMBA  LBUcoNOTA,  Fty.  (III.  471),  only  occurs  near  the 
snows,  on  both  sides  of  the  principal  range  of  the  north-west 
Himalayas,  (the  Baralatse-range)  ;  it  is  often  seen  feeding  with  CoL 
intermedia^  Pyrhocorax  alpinus  and  Fregilus  (^Himalaycmtis)  some 
distance  from  villages,  being  always  very  shy  and  not  usually  migratini? 
in  winter,  except  within  small  limits  of  elevation.  Wherever  this 
and  the  previous  species  are  seen  together,  the  proportion  of  Col. 
leuconata  to  C.  intermedia  is  about  one  to  ten. 

245.  TuKTUB  RDPiooLA,  P  all,  (III.  476).  This  is  in  general 
colouring  extremely  like  the  European  Tur,  aurita^  and  I  rather 
doubt  their  being  specifically  distinct ;  it  is  very  common  all  through 
the  N.  W.  Himalayas,  in  summer  preferring  elevations  between  6,000 
and  9,000  feet.  In  W.  Tibet,t  it  is  only  found,  where  any  shnibby 
vegetation  exists,  and  not  usually  above  12,000  feet. 

246.  TuETUR  MEBNA,  8 y  k  c  8,  (III.  477),  is  only  found  in  summer 
on  the  lesser  ranges  and  does  not  go  far  in  the  interior ;  I  have  not 
seen  it  beyond  Kotegnrh. 

247.  TcRTUR  0AMBATBN8I8,  Omel  (HI.  478).  I  shot  a  specimen 

•  See  Ibis,  1867,  p.  149.  Blyth  says  the  figure  of  Bonaparte  represents 
a  much  darker  coloured  bird  (Feb.  1868). 

t  Ibis,  1867,  p.  150.  I  do  not  remember  of  having  seen  any  other  dove  in 
Tibet,  than  the  T.  nipicola  (or  atiHta)  and  it  is  probable  that  Dr.  Adams'  T, 
orientaUs,  Lath.,  only  refers  to  this  spedes,  (Feb.  1868). 
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on  the  26th  August  1866,  near  Kotegurh,  atul  I  was  informed  that 
this  species  breeds  here,  though  it  is  very  rare. 

248.  TuKTUR  8URATKN8IS,  Gmel  (III.  479),  was  met  with  in  J  nne, 
breeding  near  Gaora  (beyond  Rampoor)  at  an  elevation  of  7,000  feet ; 
I  have  not  observed  it,  however,  beyond  Wangtu  bridge  and  it 
certainly  does  not  go  eastwards  beyond  the  limit  of  the  arboreal 
vegetation. 

249.  TuRTUR  RisoRU,  Linn.,  (III.  481),  is  only  found  in  the 
low  hills,  although  occasionally  ascending  elevations  of  6,000  feet,  as 
for  instance  near  Kotegurh,  being,  however,  rather  rare. 

250.  TuRTUR  HuauLis,  Temm.  (III.  482),  was  shot  near 
Belaspoor  on  an  elevation  of  about  2,000  feet,  but  I  have  never 
observed  it  in  the  interior  of  the  hills. 

I  also  have  not  been  successful  in  observing  personally  any  species  of 
the  Sand-grouse,  though  Pterocles  fasciatua  is  said  to  occur  in  the 
low  hills  along  the  Sutlej.  I  only  obtained  a  few  birds  which  were 
stated  to  have  been  shot  in  the  Dhoon,  south  of  Kangra. 

XXVIL    Fam,  FffASIAmDJS. 

251.  Pavo  oristatus,  Linn,  (III.  506),  is  commonly  seen  on  eleva- 
tions of  1,000  and  2,000  feet,  occasionally  ascending  up  to  5,000  feet, 
but  only  in  the  Sab- Himalayan  hills  about  Belaspoor. 

252.  LoPHOPHORUS Impbyanus,  Lath.,  (III.  510).  The  Monal  is 
now  rather  scarce  during  the  summer  under  elevations  of  8,000  feet,  ge- 
nerally it  is  only  to  be  found  near  the  snows,  or  near  the  limit  of  the 
arboreal  vegetation ;  it  occurs  at  those  higher  elevations  throughout  the 
valley  extending  from  Simla  as  far  east  as  Sungnum,  where  the  last 
cedar  forests  are  found,  but  it  does  not  enter  Tibet  proper.  In  winter 
it  descends  lower  in  the  valley  down  to  7,000,  and  in  southern  Kulu 
probably  to  3,000  feet,  for  it  is  said  to  be  common  near  the  villages 
about  Bijaura  and  Plash. 

253.  Ceriobnis  mblakoobphala,  Or  ay,  (III.  517).  The  numbers 
of  this  beautiful  pheasant  are  fast  declining,  and  although  it  is  said 
to  have  been  formerly  common  near  Simla  at  elevations  of  5,000  and 
6,000  feet,  it  is  now  only  found  in  the  less  visited  and  well  wooded 
districts  above  8,000  feet,  and  even  here  it  is  comparatively  rare. 


Most  of  the  birds  sold  in  Simla  are  procured  in  winter,  either  on  the 
Cbur-mountain  or  in  Kulu,  where  it  is  still  tolerably  common.  Further 
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to  east  its  geographical  range  is  about  the  same  as  that  of  the  Monal. 

264.  PucBASiA  MACROLOPHA,  Les8,  (HI.  624),  is  not  very  common 
abont  Simla  and  Kotegurh,  bat  oftener  seen  a  little  more  eastwards^ 
generally  occurring  on  elevations  between  6,000  and  10,000  feet.  X 
could  not  receive  any  information,  whether  the  species  is  found  in  the 
neighbourhood  of  Chini.  It  certainly  does  not  occur  in  W.  Tibet  or  even 
beyond  the  large  forest. 

266.  Phasianus  Wallichh,  Ha  r  d  w.  (III.  627),  is  by  no  means 
a  common  bird  and  generally  only  met  with  at  the  same  elevations  or 
even  lower  down  than  the  last  species ;  it  does  not  usually  go  beyond 
the  Nachar  forests  towards  east  and  is  said  to  be  very  rare  near  ChinL 

266.  Gallophasis  albogristatus,  Vig.  (III.  632)  ;  common  at 
elevations  between  6,p00  and  6,000  feet  and  often  descending  to  3,000 
and  2,000  feet ;  it  occurs  at  Chini  (9,000  to  10,000  feet),  though  I  have 
not  been  able  to  procure  a  specimen,  <and  old  skins  which  I  saw  had 
the  black  part  of  the  plumage  rather  deep  brown. 

267.  Tbtraooallus  Hihalatbnsis,  Gray  (III.  649),  occurs  all 
along  the  southern  side  of  the  Baralatse  range ;  it  is  rare  at  the 
head  of  the  Wangnr  valley  and  above  Chini,  but  more  common  east- 
wards, above  Sungum  and  towards  the  Manirang  pass,  as  also  in  North 
Kulu.  In  Spiti  and  Tibet  it  is  usually  met  with  during  the  summer  at 
elevations  of  14,000  to  16,000  feet,  and  is  here  much  more  frequently 
seen,  than  on  the  Indian  side  of  that  range. 

268.  Tbtbaogallus  tibbtanus,  Gould  (III.  664),  is  readily 
distinguished  from  the  former  by  its  smaller  size  and  longer  tail ;  it 
occurs  at  the  head  of  the  Spiti  valley  and  its  smaller  tributaries.  The 
species  must  therefore  be  added  to  the  Indian  fauna  proper. 

269.  Lbrwa  NmooLA,  Ho  dgs.  (III.  666),  is  not  uncommon  alon^ 
the  Baralatse  range  of  the  N.  W.  Himalayas ;  it  occurs  in  Spiti,  but 
I  have  not  observed  it  farther  north,  in  Rupshu.  It  is  numerous  in 
the  north-western  parts  of  Kulu  during  the  winter,  when  it  descends 
from  the  snowy  range  somewhat  lower  down,  though  it  very  rarely 
migrates  as  far  south  as  Kotegurh. 

260.  Franoolinus  vulgaris,  Steph,  (HI.  668),  is  common  from 
the  plains  all  along  the  lower  ranges,  ascending  elevations  up  to 
about  9,000  feet ;  it  is  not  rare  about  Serahan,  but  I  have  not 
observed  it  beyond  the  Wangtu  bridge. 
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261.  Caccabis  chukor,  Gray^  (III.  564)  ;  common  all  over  the 
N.  W.  Himalayas  and  W.  Tibet,  where  it  ascends  elevations  up  to 
14,000  feet,  bat  in  Tibet  it  generally  prefers  cultivated  districts  to  the 
elevated  and  bare  plateaus. 

The  Tibetan  specimens  are  usually  much  paler  in  colouring,  than 
those  generally  seen  an  the  Indian  side,  and  thus  very  closely  resemble 
the  European  type  Cac.  graca,  of  which  in  reality  it  can  hardly  be 
called  more  than  a  local  variety. 

262.  Arbobioola  torqueola,  Val.  (HI.  577),  is  very  solitary  in 
its  habits  and  during  the  summer  generally  met  with  only  near  the 
limit  of  trees  or  near  the  snows ;  it  comes  down  to  Kotegurh,  Simla 
and  other  places  merely  in  winter ;  as  soon  as  the  snow  begins  to 
melt  on  the  higher  ranges,  it  immediately  retires^ to  the  interior. 

263.  CoTURNix  COMMUNIS,  B  onai,  (III.  586)  ;  not  rare  on  culti- 
vated grounds  all  along  the  lesger  ranges,  it  ascends  elevations  up  to 
about  5,000  feet,  but  vety  rarely  extends  into  the  interior  of  the  hills. 
1  observed  it  below  Kotegurh,  and  it  is  occasionally  also  obtained  in  the 
Kulu  valley  between  4,000  to  5,000  feet. 

One  or  two  other  species  of  quails  occur  in  the  low  hills  and  in  the 
Dhoons,  but  they  do  not  enter  the  interior  to  any  considerable  distance. 

264—270.    QBALLATORES  and  NATATORES. 

Of  these  two  orders  scarcely  any  species  permanently  inhabit  the 
Sutlej  valley,  their  absence  being  due  to  the  scarcity  of  marshy  grounds, 
with  the  exception  of  a  few  small  places  in  the  lower  hills,  where  rice  is 
cultivated.  I  may  mention  a  few  of  the  more  common  species,  though 
there  cannot  be  a  doubt  that  a  large  number  of  others  which  migrate 
from  the  plains  to  Kashmir,  Tibet  or  to  northern  Asia  make  at  various 
times  a  short  stay  in  different  portions  of  the  valley.  The  following 
species  have  been  observed  by  myself,  either  in  the  spring  or  in  the 
autumn;  Aegialitis  pyrrhothorax,  Numenius  arquata^  Limosa  wgo- 
cephaUty  Chettusia  gregaria,  Tetanus  calidrUj  Actiti^  glareola,  and 
-4.  hypolettcosj  Fulica  atra^  Gallinula  chloropus  (an  O.  Bumesi  /),* 
Hydrophasianus  chirurgus,  Podiceps  crutatus.  Sterna  hirundo^  Sterna 
jattomca,  (all  common  in  Kashmir  and  Tibet),  Xemma  hrun- 
^icephala  (common  on  the  Thsomoriri  in  Rupshu),  QuerquedtUa 
gU>citana  and  Q.  crecca,  Mareca  Penelope,  Anas  leucopthalma  (common 
in  Euishmir). 


*  Not  likely  a  different  species. 
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271.  Vanbllus  cnisTATDs,  Meyer  (III.  643),  has  been  observeil 
ill  the  neighbourhood  of  Suket,  it  breeds  at  the  beginning  of  May  ;  it 
is  also  not  uncommon  in  the  Indus  valley  about  Lei,  in  W.  Tibet. 

272.  LoBivANELLus  ooENsis,  &  m  e  I,  (III.  648),  is  common  on 
marshy  rice  fields  all  through  the  lower  hills,  especially  about  Belas- 
poor,  extending  in  the  Sutlej  valley  as  far  east  as  Kampoor,  or  up  to 
elevations  of  about  4,000  feet.    It  does  not  go  into  Tibet. 

273.  ScoLOPAX  RUSTiooLA,  Linn,  (III. 670), is  rather  common  in  the 
forests  of  the  lesser  ranges  between  4,000  and  10,000  feet ;  it  breeds 
about  and  beyond  Chini,  and  is  occasionally  seen  also  in  W.  Tibet, 
it  is  common  in  winter  in  Kulu  and  along  rivers  in  other  valleys 
of  the  southern  Himalayas. 

274.  Gallinago  solita&ia,  ITo  dgs.  (III.  673),  and 

275.  Oallinaoo  soolopacinus,  Bon  a  p.  (III.  674),  have  both  been 
procured  in  the  southern  part  of  Kulu  and  near  Kotegurh  during  the 
winter,  though  I  never  met  the  species  here  in  summer. 

276.  Rhtnchjea  bengalsnsis.  Linn.  (III.  677,)  is  rarely  seen  in 
the  hills  ;  I  procured  a  specimen  on  a  marsh  above  Belaspoor  (in  Octo- 
ber) and  another  one  on  the  Wollar  lake  in  Kashmir  (in  September). 

277.  AcTiTis ocHROPUs, Linn.  (III.  698).  Solitary  specimens  are 
always  met  with  along  the  Sutlej  river ;  the  species  is  very  common 
all  through  W.  Tibet. 

278.  ToTANUs  sTAONALis,  Bechst.  (HI.  701),  is  still  more  com- 
mon than  the  last  species,  and  at  certain  times  of  the  year  to  be  met 
with  wherever  there  is  a  pool  of  water  along  the  banks  of  rivers, 

279.  Anser  indicus,  Omel.  (III.  782),  and 

280.  Casaroa  rutilla,  Ball.  (III.  791)  ;  solitary  specimens  of 
both  these  species  are  occasionally  seen  in  the  neighbourhood  of  Chini 
on  the  Sutlej  river ;  they  breed  in  very  large  numbers  on  the  lakes  of 
W.  Tibet  and  Central  Asia. 

Many  specimens  of  Casarca,  Anas  and  Anser  remain  even  in  winter 
in  Tibet,  on  places  where  the  water  of  the  lakes  does  not  freeze  on 
account  of  subterranean  hot  springs. 
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On  the  tntimate  Structure  of  Muscular  Fibre, 
By  Dr.  C*  Macnamara. 


[Received  29th  March,  1867.] 


I  have  this  evening  the  honor  to  lay  before  the  Society  the  results 
ol  some  investigations  I  have  recently  been  making  regarding  the 
minute  anatomy  of  muscle. 

The  muscular  system,  as  is  known,  has  commonly  been  divided 
into  two  classes,  the  striped  or  voluntary  and  the  unstiiped  or 
involuntary  muscle,  but  I  can  hardly  consent  to  this  division  of  the 
Babject,  because  it  appears  to  me  that  there  is  really  no  such  thing  in 
nature  as  a  striped  muscle,  the  muscular  tissue  as  it  is  called,  whether 
yolnutary  or  involuntary,  being  composed  of  an  homogeneous  substance, 
the  characteristic  features  of  which  are,  that  it  contracts  in  obedience 
to  the  nervous  force,  its  elements  under  every  conceivable  circnmstance 
being  arranged  in  such  a  manner  as  best  to  fulfil  the  mechanical 
porposes  for  which  it  is  intended.  Whether  we  examine  it  in  the  lens, 
in  the  walls  of  the  blood  vessels,  intestines,  or  the  heart  we  find  in 
each  instance  such  modifications  in  the  dispositions  of  the  contractile 
time  as  are  best  suited  to  the  work  it  has  to  perform. 

It  is,  however,  to  the  circumstances  of  voluntary  muscle  that  I  am 
now  desirous  of  drawing  your  attention.  This  system  forms  the  bulk 
of  the  limbs,  and  is  the  medium  through  which  the  movements  of  the 
skeleton  and  of  the  organs  of  sense  are  effected. 

Every  muscle,  whatever  its  dimensioas,  is  composed  of  the  external 
case  of  fibrous  tissue  from  the  inner  surface  of  which  numerous 
interlacing  fibrous  bands  are  given  o£f,  and  in  this  fibrous  matrix, 
the  larger  branches  of  the  vessels  and  nerves  ramify.  These  structures, 
however,  are  to  be  found  in  every  part  of  the  body,  and  are  by  no 
means  characteristic  of  muscle,  the  fibrous  tissue  allowing  of  motion 
among  parts  of  the  bod}'  which  it  also  binds  together  ;  the  vascular 
being  the  channels  through  which  nutrint  fluid  is  supplied  and  effete 
rabstances  are  removed  from  the  organism,  and  the  nerves  in  the  case 
of  the  voluntary  muscle  are  the  medium  through  which  the  mandates 
of  the  will  are  conveyed  to  the  contractile  tissue.  It  is  therefore,  to  the 
rabstance  contained  within  the  sheath  and  filling  the  spaces  between 
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the  fibrous  matrix  of  muscle  that  I  would  direct  your  special  attention. 

The  prevalent  ideas  which  histologists  hold  on  this  subject  appear  to 
be  mainly  derived  from  the  investigations  of  Bowman  and  are  well 
defined  in  the  following  remark  of  Busk  and  Huxley,  in  their 
translation  of  Kolliker's  Histology.  They  observe  "  in  a  homogeneous 
transparent  matrix  definite  particles  are  imbedded,  the  sarcous  ele- 
ments, which  are  arranged,  side  by  side,  in  transverse  rows.  In  some 
cases,  the  sarcous  elements  are  all  of  one  size,  in  others  they  are 
alternately  larger  and  smaller.  The  reason  of  this  does  not  at  present 
appear,  but  it  is  possibly  connected  with  the  nutrition  of  the  muscle. 
The  matrix  usually  tends  to  break  up  in  longitudinal  bands, — ^the 
fibrils — which  have  the  diameter  either  of  a  single  sarcous  element  or 
of  some  multiple  thereof.  It  likewise  tends  to  break  up  in  the  transverse 
direction  giving  way  between  the  pairs  of  rows  of  sarcous  elements  ; 
but  these  cleaving  lines  are  no  indications  of  the  existence  of  discs  or 
fibrils  as  such  in  the  unaltered  muscle.**  The  more  one  endeavours  to 
comprehend  the  meaning  of  this  passage  the  more  perplexed  one 
becomes,  and  in  fact  I  have  long  since  arrived  at  the  conclusion  that 
the  authors  themselves  did  not  comprehend  the  nature  of  the  appear- 
ances which  they  attempted  to  describe ;  at  any  rate  when  they  come 
to  apply  their  anatomical  description  to  the  facts  observed  in  the 
contraction  of  a  muscle,  they  are  absolutely  in  fault,  and  plainly  gtate 
they  are  ignorant  of  the  process  which  takes  place  in  the  fibrils  during 
contraction. 

It  was  the  consideration  of  these  difficulties  which  led  me  to 
investigate  the  subject  for  myself,  with  a  fiftieth  of  an  inch  lens.  The 
magnifying  power  of  this  glass  can  be  best  comprehended  when  I  state 
that  a  particle  having  a  definite  outline  the  y^^^^  of  an  inch  in  size 
could  be  distinctly  defined,  and  that  an  object  three  feet  long  wonld 
appear  as  high  as  Mount  Blanc  if  it  were  possible  to  examine  it  under 
this  lens. 

I  have  already  noticed  the  relation  of  the  fibrous  sheaths  and  matrix 
to  the  contractile  ti&sue ;  if  we  carefully  examine  the  latter,  we  shall 
find  it  to  consist  of  bundles  of  contractile  fibres,  each  fibre  being 
composed  of  two  longitudinal  bands  running  continuously  from  one 
end  of  the  muscle  to  the  other  end,  and  connected  throughout  their 
length  by  spiral  transvei-se  bands,  the  whole  being  encased  in  a  sheath 
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of  homogeneous  tissue.  I  believe  therefore  that  a  voluntary  muscle 
consists  of  a  matrix  of  fibrous  tissue  the  interstices  of  which  are  filled 
up  with  contractile  fibres  such  as  I  have  just  described,  the  larger 
vessels  and  nerves  ramifying  in  the  fibrous  matrix,  but  giving  off 
numerous  branches  which  spread  themselves  over  the  case  of  homo- 
geneous tissue  which  encloses  each  individual  contracting  fibre,  so  that 
the  capillaries  and  ultimate  branches  of  the  nerves  are  brought  into 
immediate  contact  with  the  contractile  tissue^ 

If  this  be  the  solution  of  the  vexed  question  as  to  the  minute  anatomy 
of  muscle,  it  certainly  appears  like  many  other  tilings  to  be  remarkably 
simple,  when  once  we  understand  them,  and  to  be  another  instance  of 
the  wonderful  adaptation  of  means  to  an  end,  which  is  displayed  in  every 
part  of  the  body.  Evidently  bands  of  simply  elastic  tissue  could  not  per- 
form tlie  functions  required  of  a  muscle,  the  increase  in  breadth  of  the 
muscles  of  &  limb  in  contracting  would,  under  these  circumstances, 
exercise  an  injurious  amount  of  pressure  on  the  nerves  and  vessels  of 
surrounding  parts,  and  as  the  elastic  bands  became  elongated,  spaces 
would  necessarily  be  left  between  them,  which  had  previously  been  occu- 
pied by  the  bulk  of  the  contracting  muscle.  All  such  anomalies  are 
obviated  by  the  beautiful  arrangement  I  have  now  demonstrated,  for  in 
contraction  the  longitudinal  bands  must  shorten  on  themselves  drawing 
the  transverse  bands  into  close  approximation,  and  these  at  the  same 
time  uncoil,  each  fibre  therefore  would  increase  in  breadth  exactly  to 
the  same  amount  which  it  lost  in  length.  That  such  is  the  case  with 
regard  to  the  muscles  of  a  limb  as  a  whole,  has  been  proved  by  repeated 
measurements.  Mr.  Bowman  remarks  "  a  muscle  in  the  act  of  contract- 
ing becomes  shorter  and  thicker,  the  changes  being  accurately 
proportioned  to  one  another,  the  whole  organ  neither  gaining  nor 
losing  in  bulk.''  But  the  means  by  which  these  changes  are  effected 
have  never  been  explained  satisfactorily  before,  so  far  as  I  am  aware. 
One  can  hardly  be  certain  as  to  the  active  part  taken  by  the  transverse 
bands  during  muscular  contraction.  It  is  evident  as  the  longitudi- 
nal bands  are  attached  to  fixed  points  at  either  extremity,  that  the 
tension  or  relaxation  of  the  transverse  bands  would  be  sufficient  of 
themselves  by  acting  on  the  longitudinal  bands  to  cause  contraction 
or  relaxation  of  the  muscle  ;  and  I  am  disposed  to  favour  this  idea, 
Imose  we  can  thus  easily  conceive  the  means  by  which  the  remarkably 
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rapid  actions  whick  muscle  is  capable  of  effecting  are  aocomplisbed| 
it  being  kept  in  a  state  of  perpetual  tension  depending  on  tbe  action 
of  its  spiral  transverse  bands.  The  most  casual  observer  moreover 
will  at  once  perceive  that  tbrougb  the  mechanism  I  have  endeavoured 
to  describe,  no  puckering  or  pinching  of  any  of  these  delicate  structures 
can  possibly  occur,  the  parts  being  all  admirably  poised  and  adapted 
to  one  another. 

Time  will  not  permit  me  to  extend  this  principle  to  the  case  of  the 
crystalline  lens,  but  I  am  convinced  that  the  lens  is  simply  a  mass  of 
contractile  bands  arranged  in  such  a  manner  that  in  contracting  and 
dilating,  the  curve  of  its  surfaces  are  capable  of  alteration,  and  its 
refractive  powers  thus  modified,  so  as  to  enable  it  to  bring  both  parallel 
and  divergent  rays  of  light  to  a  focus  on  the  retina.  I  cannot,  however, 
close  this  paper  without  alluding  to  the  fact  that  the  minute  anatomy 
of  muscle  I  have  delineated,  evidently  displays  a  source  from  whence 
animal  heat  may  be  derived.  I  need  hardly  say  that  much  of  Liebig's 
theory  of  the  combustion  of  the  hydrocarbons  as  being  the  chief  if  not 
only  source  of  ^niinal  l^eat  is  fast  falling  to  the  ground  under  the 
assaults  of  modern  chemistry.  But  in  the  action  of  a  muscle,  we  have 
evidence  of  the  existence  of  forces  as  capable  of  engendering  heat  as 
combustion,  yiz  friction,  compression,  tension,  and  expansion, — they  all 
necessarily  giving  rise  to  molecular  motion  and  an  equivalent  amount 
of  heat, — quite  capable  of  keeping  up  the  temperature  of  the  blood  to  a 
healthy  standard,  and  this,  by  constantly  circulating  throughout  the 
body,  would  tend  to  equalize  the  temperature  in  all  parts  of  the  system. 

Many  distinguished  physiologists  have  supposed  that  the  nervous  force 
is  analogous,  if  not  identical,  with  electricity,  and  have  pointed  with 
triumph  to  the  evidence  of  the  ej^citation  of  electricity  during  muscular 
contraction ;  it  appears  to  me,  however,  that  we  may  easily  explain  the 
presence  of  electricity  by  the  play  of  the  forces  above  enumerated 
during  muscular  contraction :  they  n^ust,  in  fact,  induce  electrical 
phenomena,  and  that  independently  of  the  nervous  system  which  is 
simply  the  medium  through  which  the  mind  acts.  If  therefore  the 
consideration  of  the  minute  anatomy  of  muscle  is  attended  with  no 
other  practical  result,  it  serves  to  explain  much  that  was  before  a 
mystery  in  the  animal  econon^y.  ft  has  not  advanced  our  knowledge 
fis  to  the  influence  which  volition  has  over  muscle,  nor  do  I  tiiiuk 
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we  can  expect  this.  We  have  not  the  remotest  conception  of  the 
nature  of  the  active  principle  which  maintains  gravity  or  any  other 
force  in  operation,  though  we  may  with  advantage  stndy  the  laws  which 
govern  these  forces.  All  beyond  this  must  at  present  be  theory  and 
speculation.  And  so  with  the  voluntary  muscles  ;  we  have  advanced  a 
step  in  knowledge  if  we  have  gained  a  notion  of  their  mechanical  con- 
struction, but  I  have  no  more  expectation  of  determining  the  nature  of 
the  subtle  agency  which  sets  the  system  at  work  through  the  nerves 
than  I  have  of  seeing  the  changes  which  occur  in  the  molecules  of  an 
iron  wire  during  the  transit  of  an  electric  current  through  it. 
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[Beceiyed  12th  Jonnary,  1868.] 

Amongst  a  very  large  and  interesting  collection  of  land  shells  made 
bj  Captain  Godwin  Austen  in  the  Khasi  and  Garo  Hills  are  several 
Qadescrihed  forms,  and  of  these  no  less  than  6  belong  to  the  genus 
Diplommatina,  two  forms  of  which,  from  the  same  neighbourhood, 
were  described  by  Mr.  Benson  some  years  ago,  from  the  collections 
made  by  Mr.  Theobald  in  1856.  I  hope  to  describe  some  of  the 
other  novelties  shortly,  but  as  Captain  Godwin- Austen  has  figured 
the  species  of  Diplommatina^  not  only  of  the  Khasi  Hills  but  also  of 
the  Himalayas,  both  Eastern  and  Western,  and  of  Burma,  from 
typical  specimens  in  his  own  and  my  collections,  I  describe  the  new 
species  thus  figured  at  once. 

Most  unfortunately,  one  of  the  most  remarkable  of  Captain  Godwin- 
Austen's  discoveries,  the  very  interesting  sinistrorse  species  figured  in 
PI.  HI.  fig.  3.  has  been  lost,  the  only  specimen  obtained  having  been 
crashed  during  transmission  by  post.  I  therefore  refrain  from  giving 
the  ^cies  a  name,  for,  although  there  can  be  no  reasonable  question 
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of  its  distinctness,  and  although,  from  the  excellence  of  the  drawings 
made  of  it,  it  is  improbable  that  there  would  be  any  diflSculty  in 
recognising  it  again,  still  the  practice  of  describing  shells  from  draw- 
ings is  so  objectionable,  and  has  led  to  so  much  confusion,  that  I  do 
not  think  it  should  be  permitted,  except  where  the  draughtsman 
himself  is  the  describer.* 

This  unnamed  form  and  the  remaining  sinistrorse  kind  which  I 
have  called  D,  gihhom,  are  the  first  reversed  species  yet  found  in  the 
Eastern  portion  of  the  British  possessions  in  India.  From  the  West- 
em  Himalayas,  D,  Huttoni  has  been  known  for  many  years,  and  it  is 
curious  and  interesting  to  find  that  both  dextrorse  and  sinistrorse 
JDiplommathicB  occur  in  the  Khasi  Hills,  as  well  as  at  the  North- 
Western  extremity  of  the  known  range  of  the  genus.  Captain  God- 
win-Austen's extensive  researches  have  raised  the  number  of  -  forms 
from  the  Khasi  Hills  to  8,  viz.,  6  dextrorse  and  2  sinistrorse,  or  one 
more  than  all  the  species  hitherto  collected  in  both  the  Eastern  and 
Western  Himalayas,  even  when  the  new  form  from  Darjiling  is  in- 
cluded. 

This  new  form,  now  first  described,  was  found  by  myself  in  1856, 
hut  the  few  individuals  procured,  remained  unnoticed  amongst  my 
numerous  specimens  of  D.  pachi/chetlus,  Bens.,  until  lately.  I  now 
give  a  description  of  it,  in  order  to  complete,  so  far  as  possible,  the 
list  of  Indian  and  Burmese  Diplommatina. 

1.     DiPLOMMATINA  SEMISCULPTA,  U.  Sp.  PI.  I.  fig,  6. 

Testa  dextrorsa  non  rimata,  ovato-conica,  solidiuscula,  albida  vel 
Buccinea.  Spira  conica,  subattenuata,  apice  acutiusculo,  sutura 
supeme  mediocriter  impressa,  subtus  profunda.   Anfr.  7  convexi, 

*  One  instance  of  the  confasion  to  whioli  this  practice  is  likely  to  lead 
may  suffioe  ;  it  is  one  to  which  I  have  before  adverted.  The  first  species  of 
Pterocycloa  ever  described  from  Ceylon  was  Pt.  Troscheli,  Benson,  the  desorip- 
tion  of  which  was  taken  from  a  drawing.  Amongst  the  nnmerons  BpecimeiiB 
of  the  genus  hitherto  brought  from  that  island,  this  species  has  never  again 
been  recognised,  thongh  there  can  be  bnt  little  doubt  that  the  specimen  from 
which  the  original  drawing  was  taken,  belonged  to  one  of  the  speciee  sinoe 
instituted.  Yet  the  drawing  was  carefully  made,  and  the  describer  a  natura- 
list as  careful  and  conscientious  as  Mr.  Benson.  What  errors  may  be  oom* 
mitted  by  less  careful  naturalists  may  be  understood  by  studying  the  history 
of  Artamus  cucullattLS  in  Jerdon's  Birds  of  India,  Vol.  II.  pp.  66,  873. 
Of  course  there  are  parts  and  important  parts  of  animals,  such  as  the  soft 
portions  of  minute  moUusca,  which  are  either  unpreservable,  or  so  difficult 
of  examination  when  preserved,  that  drawings  must  often  bo  had  recourse  to, 
and  in  such  cases  OTory  thing  depends  upon  the  accuracy  of  the  draughtsman* 


Digitized  by 


1868.]        Contributiom  to  Indian  Malacology^  No,  IX,  79 


primi  costolatiy  postremi  lievigati,  antepennltimus  major,  ventricosus, 
penal  timns  jaxta  aperturam  leviter  const  rictus,  ultimas  antice  ascen- 
dedB,  Bubtus  rotnndatus.  Apertura  verticalis  late  auricularis,  peris- 
toma incrassato-expansum,  subduplex  vel  duplex,  margine  dextro 
fflibrecto,  columellari  sinuato,  angulo  saliente  subtns  desinente  basali 
jaita  angalum  fere  concavo,  dente  columellari  valida,  callo  parietali 
mediocriter  expanso,  tenui,  appresso. 

Long.  4,  diam.  2  mill. ;  Ap.  cum  peristomate  IJ  mill,  longa,  intus 
I  lata. 

This  shell  is  easily  distinguished  from  its  congener  2>.  pachyclieilugj 
Bens.,  by  the  greater  tenuity  of  the  antepenultimate  whorl,*  the 
absence  of  sculpture  on  the  lower  whorls  and  the  more  prominent 
angle  at  the  left  lower  comer  of  the  peristome.  This  last  character 
in  D,  Bemisculpta  is  rather  stronger  than  appears  in  the  figure.  The 
present  species  is  much  more  closely  allied  to  D.  diploeheUiM^  Bens., 
which  it  resembles  greatly  in  sculpture  and  form.  The  principal  dis- 
tinction is  in  the  peristome  which  is  much  less  developed  in  D.  semi' 
seulpta^  the  parietal  callus  being  quite  thin  and  appressed  instead  of 
standing  out  from  the  last  whorl  as  in  that  species.  The  mouth  also 
is  larger  in  proportion,  the  angle  at  the  base  of  the  columellar  margin 
more  salient,  and  the  spire  more  acuminate.  It  would  not,  however, 
be  surprising  if  intermediate  varieties  should  be  found  to  connect  these 
two  forms. 

2.    D.  80ALARIA,  n.  sp.  PI.  11.  fig.  2. 

Testa  dextrorsa,  nonrimata,  ovato-acuminata,  subfusiformis,  costulis 
validis  verticalibns  distantibus  ornata,  pallide  succinea.  Spira  conica, 
snb-turrita,  apice  subacute,  sutura  valde  impressa.  Anfr.  7  rotundati, 
dao  primi  laBvigati,  tertius  confertim-,  cieteri  distanter-costulati, 
antepenultimus  major,  tumidus,  ultimus  versus  aperturam  ascendens, 
basi  rotnndatus.  Apertura  subverticalis,  leviter  sursum  spectans, 
late  auricularis,  plica  columellari  mediocri  intus  munita  :  perist, 
duplex,  internum  continuum,  expansum,  exteiiium  expansum,  fere 
retro-relictnm,  margine  dextro  juxta  anfractum  penultimum  sinuato, 
tnnc  angulatim  antice  porrecto,  subtus  unA  cum  basuli  recto,  columel- 
lari verticali,  subtus  angulo  obtuse  desinenti,  callo  paiietali  expanso, 
snpeme  suturam  fere  attingente. 

•  In  Pfeiffer  tire  length  of  D.  pachycheilus  is  given  as  4  mill.,  diam,  2i. 
The  length  should  be  5  mill. 
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Long.  8^.,  diam.  2  mill.  Apertora  c.  peristomate  yix  1|  mill, 
longa,  diam.  intus  circa  f . 

Hab.  rarissime  ad  Habiang  in  montibns  Garo  dictis,  ad  laios  'oc- 
cidentale  montium  Khasi.  (H.  God  win- Austen.) 

In  shape  this  form  approaches  the  Darjiling  D,  Blanfordiani^ 
Bens.,  but  may  easily  be  distinguished  by  the  distant  and  prominent 
sculpture.    But  two  specimens  were  found. 

3.  D.  LABiosA,  n.  sp.  PI.  IL,  fig.  3. 

Testa  dextrorsa,  non  rimata,  ovato-acuminata,  pallide  succinea^  soli- 
dula.  Spira  attenuato-conica,  subturrita,  apice  acutiusculo,  sutara 
impressa.  Anfr.  7i-8  convexi,  primi  confertim  costulati,  3  oltimi 
lasvigati,  nitiduli,  antepenultimns  major,  ultimus  versus  aperturam 
interdnm  subdistanter  costulatus,  antice  ascendens.  Apertura  verticalis, 
late  anricularis,  subcircularis,  plic^  columellari  validd  munita  ;  peri- 
stoma rectum,  incrassatum,  subtriplex,  externum  valde  expansam, 
internum  expansum,  sulcatum,  subduplex,  margine  columellari  brevi, 
subsinuato,  subtus  angulo  yix  saliente  desinente ;  callo  parietali, 
tenui,  mediocriter  expanso. 

Long.  3f .,  diam.  vix  2  mill.  Ap.  c.  peristomate  1}  mill,  longa, 
diam.  intus  circa  |. 

Hab.  Mayong  et  Habiang  in  montibns  ELhasi  et  Garo  dictis. 
(H.  Godwin- Austen.) 

This  shell  is,  in  some  respects,  intermediate  between  D,  pachy- 
cheilus,  Bens.,  and  D,  diplocheilus,  Bens.  It  has  the  general  form  of 
the  first,  but  resembles  the  last  in  its  smooth  lower  whorls.  The 
peristome  is  largely  developed  and  peculiar,  the  inner  portion  being 
flatly  expanded  and  almost  divided  into  two  portions  by  a  groove, 
BO  that  the  whole  lip  is  almost  triple. 

4.  D.  oiBBOBA,  n.  sp.  PI.  II.  fig.  4. 

Testa  sinistrorsa,  vix  subrimata,  gibboso-ovata,  tumida,  snccinea, 
Isevigata,  pamm  nitida,  tenuinscula.  Spira  supra  conoidea,  sutura 
valde  impressa,  apice  obtusiuscnlo.  Anfr  5.  antepenultimns  major, 
ventricosus,  ultimus  subtus  rotundatus,  alte  ascendens.  Aper- 
tura obliqua  subelliptica,  plica  columellari  valid&  obliqud  munita, 
infra  plicllm  excavata ;  peristoma  leviter  sinuatum,  expansum,  duplex, 
externum  retro  relictum,  internum  continuum,  patens,  callo  parietal i 
lato,  suturam  fere  attingente.  Long.  8,  diam.  l^mill.  Ap.  c.  perist. 
1 J  mill,  longa,  intus  vix  1  lata. 
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Hab.  Habtang  in  montibus  Garo  (H.  Godwin- Austen). 

This  very  interesting  species  differs  widely  in  form  from  the  only 
previously  described  sinistrorse  Diplomimtina  inhabiting  India, 
2).  HuUoni^  Pfr.,  more  widely  tSan  it  does  from  some  of  the  reversed 
forms  met  with  in  the  Oceanic  region.  It  shews  a  considerable 
resemblance  in  form  to  2).  Martenai,  H.  Ad.,  of  unknown  locality, 
figured  in  the  Proc.  Zool.  Soc.  for  1866,  but  which  is  said  by  its 
describer  to  belong  to  the  section  Diancta*  of  Martens,  charac- 
terised by  a  constriction  at  the  back  of  the  penultimate  whorl.  In 
D,  gibbosa  as  in  most  Indian  Diplommatince,  there  is  a  slight  tendency 
to  constriction  in  front  of  the  penultimate  whorl,  to  which  an  internal 
rib  appears  to  correspond,  but  which  is  covered  and  concealed  to  a 
great  extent,  by  the  parietal  callus  of  the  peristome. 

5.   D.  AnsTENi,  n.  sp.  PL  IIL  fig.  2. 

Testa  dextrorsa  non  rimata,  conico-ovata  albida  vel  succinea.  Spira 
sapeme  conica,  non  attenuata,  sutura  impressa,  apice  obtusiusculo. 
Anfr.  6,  primi  3  gradatim  crescentes,  confertim  minute  costulati, 
ultimi  laevigati  vel  costulis  subobsoletis  signati,  antepenultimus  major, 
ultimus  aliquando  lineis  subdistantibus  versus  aperturam  signatus, 
antice  ascendens,  subtus  rotundatus.  Apertura  verticalis  oblique 
Bubovalis  ;  perist.  incrassatum,  mediocriter  expansum,  duplex,  margine 
colunellari  verticali,  angulo  apeito  subtus  desinente,  basali  rotundato, 
plicti  columellari  mediocri,  callo  parietali  expanso. 

Long.  2^,  diam.  1^,  mill.    Apertura  c.  perist.  1  mill,  longa,  intus 


Hab.  Cherra  Poonji  et  Maotherichan  in  montibus  Ehasi  (W. 
Tbeobald  et  H.  Godwin- Austen). 

I,  some  years  ago,  received  a  specimen  of  this  species  from  Mr. 
Theobald  as  D,  polypleurts,  Bens.  On  comparing  the  series  of 
Diplommatina  collected  hj  Captain  Godwin- Austen  with  Mr.  Benson's 
description,  it  is  evident  that  the  type  of  that  species  belonged  to  a 
different  form,  found  abundantly  by  Captain  Godwin -Austen  with 
the  present  species  on  the  Maotherichan  ridge,  part  of  the  Northern 
scarp  of  the  Khasi  hills,  and  distinguished  from  the  present  form  by 

•  From  the  description  however  of  P.  constricta.  Martens,  tho  type  of 
Diancfa,  that  species  would  appear  to  possess  peculiarities  not  shared  by 
Mr.  Adams'  species. 


}lata. 


82 


Contributiovs  to  Indian  Malacology,  No.  IX. 


[No.  2, 


its  much  stronger  sculpture,  less  conical  spire,  deeper  suture  and 
rounder  mouth.  It  is  also  a  smaller  form.  Mr.  Theobald's  type  specimens 
of  D,  polypleuris  were  from  Nanclai,  also  on  the  northern  portion  of  the 
Khasi  plateau.  D,  Austeni  variea  considerably  in  the  sculpture  of 
the  lower  whorls,  which  are  in  most  specimens,  quite  smooth.  One 
individual  sent  is  considerably  more  tumid  than  the  type,  but 
presents  no  other  difference  of  importance. 
6.  D.  0LI00PLBUEI8,  n.  sp.  PI.  III.  fig.  4. 

Testa  dextrorsa,  non  rimata,  conico-ovata,  costis  distantibus 
obliquis  omata,  fulvescenti-albida.  Spira  conica,  apice  obtuso,  sutura 
impressa.  Anfr.  6,  rotundati,  antepenultimus  major,  tumidiusculus, 
ultimus  antice  ascendens,  subtus  rotundatus.  Apertura  verticalis,  late 
auricularis,  plied  columellari  validd  munita ;  perist.  rectum,  duplex, 
internum  antice  porrectum,  expansulum,  externum  late  expansum, 
margine  columellari  verticali,  callo  parietali  mediocri.  Long.  2,  diam. 
vix  1 J  mill.    Ap.  c.  perist.  f  mill,  longa. 

Hab.  Teria  Ohat  ad  latus  meridionale  montium  Khasi.  (H.  Oodwin- 
Austen). 

This  is  evidently  a  peculiar  type.  In  some  specimens  the 
sculpture  on  the  lower  whorls  appears  to  be  more  or  less  obsolete. 
The  form  is  not  unlike  that  oi polypleuris  and  Auateni  but  it  is  easily 
recognised  by  its  strong  distinct  costulation.  In  this  character  it 
resembles  D.  scalaria. 

The  smooth  or  spirally  Urate  Diplommatina  of  Southern  India  I 
have  proposed  to  distinguish  as  a  subgenus  under  the  name  Nieida, 
This  will  include, 

Diplommatina  {JVtcida)  Nilgirica^  W.  and  H.  Blanf.  Nilghiris. 
(Type.) 

2>.  (Nicida)  Kvngiana,  W.  and  H.  Blanf.,  KolamuUay ;  and  the 

following  additional  species. 
2>.  (Nicida)  Fulneyanay  n.  sp.  a  less  tumid  form  than  D,  Kingiana 

with  more  convex  whorls,  deeper  sutures,  oblique  aperture  and  a 

non-ascending  last  whorl.    It  has  no  basal  keel.    Common  on  the 

Pulney  hills  where  Mr.  Fairbank  obtained  it. 
2>.  (Nicida)  nitidula^  n.  sp.,  a  tumid  species,  more  so  than  any  other 

met  with,  and  with  flattened  whorls.    Found  in  the  Wynaad  by 

Capt.  Beddome. 
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D.  (NieidaJ  Ihirhanki,  the  largest  form  yet  fonnd  in  Southern  India 
3|  millimetres  in  length.  It  has  7^  whorls  and  resembles  a  lengthen- 
ed specimen  of  Z>.  Nilgirica,  The  last  whorl  rises  to  an  unusual 
extent  and  there  is  a  basal  keel.  From  the  Pulney  hills  (Rev.  S. 
Fairbank). 

D.  (Nicida)  liricinda,  a  conoidly  ovato  shell  with  marked  spiral 
ribbing,  being  the  only  species  so  far  as  I  am  aware  yet  found  be- 
longing to  the  Diplommatinidm  which  possesses  spiral  sculpture. 
Foond  abundantly  at  Khandalla  with  Cyathopoyna  Deccaneme,  ' 
Tiie  new  species  are  described  in  a  paper  recently  sent  to  the 

Joamal  de  Gonchyliologie. 


Fig%re9  of  the  species  of  Diplommatina,  Benson,  hitherto  described 
as  inhabiting  the  Himalayas,  Khasi  Hills  and  Burma,  with 
tome  additional  forms  from  Darjiling  and  the  Khasi  Hills,— 
By  Captain  H.  H.  Godwin- Austen,  F.  0.  S.  &c, 

PI.  I.   Himalayan  species. 

Fig.  1,  Diplommatina  follicultiSy  Pfr.  typical  form,  Masdri. 

„     2,  Do,  Do.    var. — Kalunga,  Deyra  Doon. 

„     3,  D.  SuUoni,  Pfr.— Mastiri. 

„     4,  D.  costulata,  Hutton, — ditto. 

„     5,  D,  pachgcheiluSj  Bens. — Darjiling. 

„     6,  D.  semisculptay  W.  Blanford,  n.  sp. — ditto. 

„     7,  D,  pullula,  Bens. — ditto. 

„  8,  8a,  D.  Blanfordiana,  Bens. — ditto. 
Pl'IL   Khasi  Hill  species. 

Fig.  1,  la,  D,  diplocheiliM,  Bens. — Teria  Ghat. 

„    2,  2a,  D.  scalaritty  W.  Blanford,  n.  sp. — Habiang. 

„    3,  3a,  D,  labiosa^  W.  Blanford,  n.  sp. — Northern  por- 


„  4, 4a,  4&,  2>.  gibbosay  W.  Blanf.  n.  sp.  Habiang. 
Pi.  in.    Khasi  Hill  species,  continued. 

Fig.  1,  D.  polgpleurisy  Bens. — Northern  portion  of  plateau. 
„  2, 2a,  D,  Austeniy  W.-  Blanf.  n.  sp.  Cherra  Poonjee,  <&c. 
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Fig.  3,  3a,  35,  2>.  n.  sp, — Nongsingriang. 

„    4,  4flf,  45,  -D.  oUgopleuris^  W.  Blanf.  n.  sp. — Teria  Ghat. 
„    5,  5a,  animal  of  D.  folliculus,  Pfr.  Deyra  Doon  variety. 
PI.  IV.    Burmese  species. 

Fig.  1,  la,  D.  sperata^  W.  Blanf ord,  Arakan  Hills,  west  of 
Prome. 

„    2,  2a,  -D.  Puppemis^  W.  Blanford,  Pappa  Hill,  Upper 
Burma. 

„    3,  3a,  D,  eailts,  W.  Blanford,  Mya  Leit  Donng,  near 
Ava. 

„    4,  4a,  2>.  wona,  W.  Blanford,  Akoutoung,  Pegu. 
(For  descriptions  of  new  species,  see  last  paper.) 


Notes  on  (he  Panoong  lake  district  of  Ladakh,  from  journal  made  in 
1863.—%  Captain  H.  H.  Godwin- Austen,  F,  B,  G.  8.^  Topogra- 
phical Surveyor. 


To  the  north  of  the  Indus,  from  its  junction  with  the  Dras  river, 
lies  a  high  range  of  mountains  which  separate  the  Indus  drainage  from 
that  of  the  Shayok  or  Nubra  river.  The  axis  and  great  mass  of  this 
range  is  granitic ;  on  the  west  this  extends  to  within  a  very  short 
distance  of  the  river,  while  at  Pitiik  below  Leh,  the  granite  hill  on 
which  that  large  and  well-known  monastery  stands  abuts  on  the 
Indus  itself,  and  thence  towards  the  east  for  a  considerable  distance 
it  holds  the  same  position.  The  great  mass  of  coarse  sandstones, 
red  clays,  grits,  and  conglomerates  seen  on  the  right  bank  of  the 
Indus,  west  of  Pitiik,  are  now  seen  on  the  left  or  south  bank,  thence 
to  the  east  in  the  direction  of  Stock  and  Himis.  On  the  above 
granite  range  are  several  passes  leading  into  the  Shayok  valley,  all 
of  great  elevation,  and  on  the  direct  road  from  Leh  to  the  Pangong 
lake  are  two,  viz.,  the  "  Chang  La,"  and  the  Kay  La,''  both 
high,  being  respectively  17,470  and  18,250  feet  above  the  level  of 
the  sea. 

.  The  ascent  to  the  first  is  gradual  from  the  village  of  Tagar  in 
the  Chimray  valley,  which  there  divides  into  two  large  ravines, 
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the  western  Branch  leading  to  the  Wuri  La,  while  the  eastern  runs 
np  to  the  two  passes  above-mentioned.  On  the  15th  July,  when  otlr 
party  crossed  the  Chang  La,  the  snow  that  had  fallen  in  the  early 
part  of  the  month  still  lay  covering  about  three  miles  of  the  road, 
and  being  fresh,  it  was  glaringly  white  in  the  sun  and  much  affected 
the  eyes  of  our  servants  and  the  coolies,  while  all  suffered  more  or 
less  from  the  effects  of  the  rarified  air ;  curious  to  say,  on  the  return 
joamey  via  the  Kay  La,  800  feet  higher,  scarcely  a  man  suffered  from 
this  cause  ;  we  had  then  been  living  for  some  time  at  a  high  altitude, 
which  very  probably  had  not  a  little  to  say  to  our  immunity  from  the 
fatigue  and  headache  engendered  at  high  elevations.  The  mountains 
on  the  northern  side  are  perfectly  bare,  a  little  grass  growing  only 
along  the  bottom  of  the  valley  which  had  a  steady  easy  slope  the 
whole  way  to  Durgo ;  a  small  tarn  lies  near  the  encamping  ground 
below  the  pass,  and  another  somewhat  larger  is  passed  about  a  mile 
farther  down  the  valley,  and  the  scenery  is  not  remarkable  save  for 
its  huge  scale  and  bleakness.  Before  reaching  the  village  of  Durgo, 
one  emerges  out  of  the  narrow  valley  upon  the  level  surface  of  one 
of  those  large  accumulations  of  alluvial  sands  and  shingles  that  are 
seen  along  the  largo  valleys  of  these  mountains  ;  the  powerful  force 
that  accumulated  the  materials  that  form  them  is  now  extinct,  and 
the  circumstances  attending  their  formation,  and  more  wonderful 
Bnbsequent  denudation,  are  as  yet  but  little  understood.  At  this 
^t  the  vast  scouring  process  was  well  exemplified,  the  level  of  the 
plateau  on  which  I  stood  could  be  traced  across  the  valley  in  and  out 
of  its  numerous  ravines  in  a  perfectly  horizontal  line  of  a  different 
colour,  where  very  small  portions  of  the  alluvium  still  adhered  to  the 
dopes  and  precipices  ;  and  I  do  not  think  I  am  exaggerating  when 
I  state  that  its  thickness  at  the  junction  of  the  streams  below  DQrgo 
was  over  1,500  to  2,000  feet.  Traversing  the  level  surface  of  this 
plateau  for  about  a  mile  its  edge  is  reached,  and  Ddrgo  with 
the  valley  up  to  Tankse  is  then  clearly  seen,  a  narrow  green  belt  near 
the  river  with  barren  easy  slopes  thence  to  the  foot  of  the  hills. 

The  whole  valley  is  very  open,— low  cliffs  of  alluvial  sands  and  clays 
can  be  traced  the  whole  distance  on  both  sides, — and  it  is  self-evident 
that  at  no  very  distant  period  this  presented  a  long  reach  of  water.  An 
after  sojourn  on  the  Pangong  fully  confirmed  this ;  it  was  in  fact 
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A  drained  portion  of  that  line  of  lake ;  perhaps  caused  by  some  local 
alteration  in  the  levels  of  the  country. 

From  Dilrgo  to  Tanked  is  a  distance  of  eight  miles  and  the  road 
quite  level.  The  stream  is  considerable  and  contains  a  small  kind  of 
fish  of  which  I  saw  numbers  at  the  Dtirgo  bridge.  The  road  follows 
the  right  bank  for  nearly  the  whole  distance,  mountains  rise  to  a  great 
height  on  either  side,  and  at  the  southern  end  of  the  valley,  towering 
above  Tankse,  is  the  fine  snowy  peak  called  in  the  survey  Tanked 
No.  1.  The  village  of  this  name  is  large  and  a  very  fair  area  is 
under  cultivation — ^lucerne  grass  grows  luxuriously.  Many  of  the 
hoiMes  are  built  close  under  a  large  mass  of  conglomerate,  the  stones 
firmly  cemented  in  it,  and  to  this  cause  it  must  owe  its  present  exia- 
ience  at  the  mouth  of  the  narrow  gorge  towards  the  Fangong,  out  ol 
which  the  soft  beds  have  been  washed  away.  The  remains  of  an  old 
fortified  post  still  cover  the  upper  portion  of  this  conglomerate  bed. 
The  main  stream  comes  from  the  southward^  and  drains  the  Li&ng 
Yikghma  valley  and  the  mountains  on  the  north  of  the  Indus  river. 
It  is  joined  at  Tanks^  by  the  small  stream  that  drains  the  valley  up 
which  the  road  to  the  Pangong  runs ;  this  is  at  first  rather  shut  in  and 
confined  by  the  mountains  that  rise  in  cliffs  on  either  hand,  but  where 
it  takes  the  more  direct  easterly  direction  it  opens  out  considerably ; 
high  cliffs  of  the  alluvial  shingly  deposits  again  occur,  forming  a  belt  at 
foot  of  the  mountains  of  the  northern  side  about  BOO  feet  high  and 
some  400  yards  distant  from  the  stream.  Muglib,  where  I  halted, 
*  about  11  miles  from  Tanks^,  is  a  very  small  place.  At  this  point  a 
broad  belt  of  green  pasture  land  extends  along  the  valley,  and  through 
it  the  little  dear  stream  finds  its  way  in  a  very  tortuous  course,  bat 
above  M^glib  this  green  belt  becomes  very  swampy  and  on  it  several 
Brahmini  duck  were  seen.  The  stream  above  flowed  over  a  stony 
debris  from  the  hills,  with  occasional  patches  of  grassy  and  watery 
ground,  and  at  about  three  miles  the  road  passes  two  little  tarns ; 
these  had  been  evidently  larger  at  that  season  of  the  year  when  the 
snows  are  mdting,  or  after  an  extra  amount  of  rain  has  fallen.  The 
physical  appearance  of  the  whole  length  of  this  valley  showed  un^ 
mistakable  signs  of  its  having  at  one  period  been  the  bed  of  a  lake, 
and  I  am  induced  to  think  for  a  portion  of  that  time  continuous  with 
the  portion  below  Tankse  and  that  the  mass  of  alluvial  above  Duvgo 
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was  contemporary  witli  that  above  Miiglib.    Above  the  two  lakes, 
Trag^me  Bar  Tso,  there  is  no  longer  any  water  in  the  bed  of  the 
stream  save  at  intervals  here  and  there,  where  it  breaks  out  in  a  small 
rill  to  lose  itself  in  the  loose  gravel  a  few  yards  lower  down.  Over 
distances  of  more  than  a  mile  it  is  deep  white  sand,  the  collection  of 
which  ia  a  good  deal  due  to  the  wind.    Down  to  this  sand  the  tains 
from  the  mountains  extends  tending  every  year  to  increase  the  height 
of  leveL    At  the  low  pass  of  Surtokh,  whence  one  obtains  the  first 
view  of  the  Pangong  lake,  this  action  is  nowhere  so  well  seen ;  this 
ridge  of  Surtokh  forms  the  watershed  across  the  natural  exit  for  the 
waters  of  the  great  lake  and  is  entirely  formed  by  the  loose  shingle 
brought  down  a  somewhat  large  lateral  ravine  from  the  snowy  peaks 
to  the  south  :  this  bed  of  talus  actually  divides,  part  to  the  eastward, 
part  to  the  west,  as  exemplified  in  the  sketch  annexed  (Fig.  1),  so 
that  the  waters  may  in  some  years  flow  one  way,  in  others  another. 
If  the  supply  of  water  to  the  Pangong  lake  were  equal  to  what  it 
must  formerly  have  been  when  the  glaciers  were  double  their  present 
size,  the  continual  flow  of  water  would  soon  carry  off  these  talus 
accumulations  from  the  mountains  above  Surtokh ;  there  being  now 
no  force  in  action  for  this  purpose,  the  snows  of  winter  and  the  waters 
of  the  side  ravines  tend  to  raise  the  main  valley  level  every  year. 
The  Pangong  Tso  (lake)  is  about  two  and  a  half  miles  distant  from 
the  low  ridge  of  the  Surtokh  I^a,  or  more  properly  speaking,  its 
natural  bar  or  bund,  but  the  level  of  the  old  lake  bed  extends  up  to 
within  a  very  short  distance  of  the  pass.    A  rise  of  150  feet  in  the 
waters  of  the  present  lake  would  find  them  again  an  exit  down  the 
valley  to  Tanksd.    A  Trigonometrical  station  lies  close  to  the  water's 
edge,  it  bears  east-south-east  from  a  rock,  a  quarter  mile  distant  out 
in  the  lake,  and  is  marked  with  a  stone  having  the  usual  dot  and 
circle  cut  on  it ;  its  height  has  been  determined  trigonometrically  to 
be  13,981  feet  above  the  sea.    From  this  mark^stone,  a  fine  view  of 
the  first  long  reach  of  this  elevated  and  interesting  piece  of  water  is 
obtained.    Its  colour  is  of  an  intense  blue,  the  water  as  clear  as  crystal, 
bot  far  too  saline  to  be  drinkable ;  there  was  quite  a  true  salt  water 
feel  in  the  air  as  the  wind  ]>lew  off  it.    This  was  a  good  site  from 
which  to  form  a  commencement  of  my  survey  work,  as  knobs  and 
peaks  were  seen  for  many  a  mile  along  the  spurs  that  descended  frou) 
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the  ranges  bounding  the  northern  shores.  From  the  height  at  which 
one  stood  these  all  appeared  comparatively  low  ;  only  on  the  highest 
lay  a  few  small  patches  of  snow,  thence  to  their  bases  was  one  succession 
*  of  shades  of  yellows,  purples,  reds  and  browns,  the  invariable  colouring 
of  Tibet^ — not  a  scrap  of  green.  My  intention  was  to  proceed  along 
the  northern  shore  as  far  as  it  was  possible,  and  eventually  to  turn 
north,  and  work  round  into  Chang  Chungmo.  But  it  being  necessary 
first  to  see  something  of  the  south  side  also,  I  left  the  supplies  and 
sepoys  at  the  spot  where  we  had  first  struck  the  lake ;  and  taking 
one  small  tent,  I  marched  on,  skirting  the  southern  shore  towards 
a  low  point  that  runs  down  to  and  overlooks  the  whole  of  the  western 
end,  and  forms  the  termination  of  the  longest  spur  from  the  lofty 
I    snow-bound  range,  which  forms  the  southern  watershed  of  this  basin. 

Late  in  the  afternoon  we  reached  a  very  small  patch  of  cultivation, 
j     with  some  two  or  three  wretched  huts  called  Spang  Mik,  and  the 
j    next  morning,  by  9  a.  m.,  reached  the  foot  of  the  low  point,  named 
I    by  the  Survey  Pankong  (h)  Hill  Station.    For  so  high  an  elevation, 
'    a  considerable  amount  of  green  grass,  Tibetan  furze,  and  cultivation 
occurs  on  the  west  side  of  the  hill,  having  a  few  houses  scattered 
about  it,  forming  the  village  of  "  Mun,"  the  largest  in  the  Pangong 
district.    I  ascended  from  it  to  the  station  by  a  short  easy  pull  of 
some  1,000  feet  above  the  lake,  obtaining  a  most  commanding  view, 
up  and  down  it,  across  to  the  spurs  of  north  bank  and  high  up  among 
!     the  snowy  peaks  to  the  south,  where  small  glaciers  just  show  their 
I     noses  above  the  masses  of  the  old  moraines,  which  extend  down  to 
the  ancient  level  of  the  lake.    Little  streams  flow  down  these  steep 
inclines  like  silver  threads  from  the  ends  of  these  glaciers,  to  finally 
lose  themselves  in  the  silt  and  sands  that  skirt  the  edge  of  the  lake, 
for  only  the  most  considerable  of  these  streams  find  an  exit  in  its 
I     waters.    Such  is  the  one  that  flows  through  the  little  oasis  of  Mun ; 
j     it  owes  its  size  to  the  streams  from  three  glaciers  uniting  some  dis- 
I     tance  above  the  village.    The  silt  brought  down  by  these,  has  formed 
I     a  miniature  delta,  or  arm  of  shallow  water,  running  out  into  the  lake. 
1     In  the  course  of  a  conversation  with  the  coolies  and  men  of  Mun, 
I      I  learnt  that  some  three  or  four  marches  further  on,  the  lake  narrowed 
to  a  mere  stream  which  was  fordable,  and  that  it  was  not  necessary 
to  follow  the  northern  shore,  where  ran  besides  the  worst  road.  I 
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changed  my  route,  sent  back  for  the  supplies  and  camp  at  Spang  Mik» 
and  late  in  the  evening,  they  had  all  arrived.  Other  advantages 
accrued  by  following  the  south  shore,  viz.y  that  I  saw  more  of  my 
ground  without  having  to  ascend  to  very  high  peaks,  there  was 
plenty  of  water  and  wood  as  far  as  the  Chushal  river,  and  the  villages 
extended  further.  On  the  other  hand,  the  northern  shore  is  very 
bare,  and  water  is  only  obtainable  by  digging  holes  close  to  the  edge 
of  the  lake,  into  these  water  percolates,  but  only  slightly  less  saline. 
On  the  22nd  July,  my  march  lay  over  the  sandy,  stony  plain,  skirt- 
ing  the  shore  of  the  Pangong,  crossing  two  or  three  ravines,  where 
sections  are  well  displayed  of  former  and  higher  levels  of  its  waters 
in  sands,  interstratified  with  an  angular  rubble  like  that  distributed 
over  the  present  surface.  At  about  eight  miles  from  Mun,  the  strag* 
gling  village  of  M^ruk  is  passed  on  the  right  hand,  and  the  last  on  the 
lake  Karkpdt  is  three  miles  further.  The  level  ground  between  the 
shores  and  the  foot  of  the  mountains  increases  much  in  breadth 
as  one  proceeds  east,  and  the  stream  from  Ghushal  gives,  from  a  dis-* 
tance,  no  signs  of  its  proximity,  and  I  was  rather  surprised  on  coming 
suddenly  upon  a  fine  body  of  water,  flowing  with  a  cj^uiet  current  through 
a  narrow  belt  of  green  grass  some  10  feet  below  the  surface  of  the 
plain.  Finding  plenty  of  wood  and  a  nice  green  sheltered  spot 
under  the  bank,  I  pitched  camp  by  the  side  of  it. 

The  extent  of  level  ground  here  is  considerable,  (juite  ten  square 
miles,  dotted  over  in  the  vicinity  of  the  stream  with  a  few  low  bushes^ 
and  over  the  rest  grows  a  scanty  coarse  grass  in  tufts.  Towards  the 
shore  of  the  lake  rise  two  very  conspicuous  isolated  low  rocky  knobs  a 
mile  apart,  and  between  these  is  the  confluence  of  the  Chushal  stream 
and  the  Pangong  Tso.  The  next  morning  I  walked  across  and  ascend- 
ed the  most  eastern  eminencei  having  the  strange  sounding  name  of 
Tuggd  Nuggu.  This  had  formerly  been  a  fortified  post,  the  levd 
space  at  the  top  was  enclosed  by  a  low  stone  wall,  while  a  detached 
out-work  had  been  built  on  the  low  spur  that  ran  out  on  the  east 
side ;  none  of  my  coolies,  who  were  all  from  this  district  of  Pangong, 
could  give  any  account  of  it,  as  to  when  or  by  whom  it  had  been 
built ;  it  must  be  comparatively  an  ancient  work,  still  considering  how 
soon  events  are  forgotten  by  such  men,  its  age  may  be  only  150  to 
200  years.    It  was  a  lowering  morning ;  and  before  I  had  finished 
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my  survey  work  from  this  position,  it  came  on  to  rain  hard,  which 
we  sat  oat  on  the  top ;  the  shower  passed  off  up  the  lake,  and  it  had 
i  fine  effect  on  the  view  in  that  direction,  with  the  lines  of  falling 
nun  over  the  expanse  of  water,  and  the  misty  mountains  hounding 
its  sides.  The  state  of  the  plain  which,  when  dry,  is  covered  with 
i  hard  incrustation  of  lime  and  a  salt,  that  crackles  under  the  feet, 
had  now  hy  the  wet  heen  turned  into  a  sticky  loam  that  adhered  to 
the  hoots  in  huge  lumps,  and  remained  like  a  cement  upon  every 
thing  it  came  in  contact  with.  One  and  a  half  miles  beyond  Tugg^ 
Nugg^  low  spurs  abut  upon  the  lake  in  cliffs  of  150  to  200  feet 
high,  and  the  way  leads  along  the  narrow  shore  at  their  foot,  with 

I  very  deep  water  washing  the  bank.  Passing  one  large  bay  we  round- 
ad  a  low  narrow  point  of  beach  only  to  find  the  existence  of  another 
.  bay,  called  Ph^ook  :  this  forms  the  boundary  between  the  Kashmir 
Rajah's  territory  and  the  Chinese  district  of  Rudokh.  Phiirsook 
formed  a  circular  sheltered  little  lake  in  itself,  a  narrow  strait  only 
eonnects  it  with  the  water  outside.    It  was  evidently  of  great  depth 

I  in  places  where  the  hills  came  down  in  cliffs  upon  it,  a  narrow  beach 
ran  along  the  foot  of  these  formed  of  talus  cemented  by  lime.  The 
bay  formed  a  perfect  harbour,  in  which  a  line  of  battle-ship  might 
have  floated,  and  sailed  in  and  out  of.  Were  this  lake  in  a  less  ele* 
vated  region,  or  on  a  line  of  trade,  how  useful  would  the  water  com* 
mnnication  prove  up  and  down  the  extent  of  its  two  long  portious. 
The  first  or  lower  lake  is  40  miles  in  length ;  the  second  83,  giving 
a  total  of  73  miles,  exclusive  of  the  upper  long  portion  beyond  Tso 
Nyak,  which  is  quite  18  miles. 
I  shall  not  detail  each  day's  march,  winding  in  and  out  of  the  bays 

I  of  this  long  length  of  water,  but  will  attempt  to  give  a  general  de* 
seription  of  it,  connected  with  which  are  several  points,  both  curious 
and  interesting. 

The  first  that  must  strike  any  one  of  observation  is  the  evidence 
I     of  this  lake  having  been  formerly  fresh  for  its  entire  length.  Myriads 

of  dead  fresh- water  shells  now  strew  the  shore  :  these,  thrown  up  by 
I     the  waves  in  a  long  white  ridge,  lie  so  thick  in  some  of  the  bays  they 

can  be  taken  up  in  handsfull.  They  are  principally  of  Lymnwa  and 
I     Flanorhis  ;  but  though  I  searched  diligently,  I  never  found  a  large 

bivalve,  only  one  very  tiny  Pindium  that  I  found  inside  one  of  the 
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specimens  of  Lymncea  ;  nor  did  I  ever  find  a  living  specimen,  which 

1  had  hoped  to  do  in  the  upper  lakes,  where  the  water  was  very 
slightly  brackish.  When  these  shells  existed,  the  former  lake  most 
have  had  quite  a  different  aspect  from  its  present  one,  and  in  it  must 
have  grown  for  the  sustenance  of  these  molluscs  beds  of  water  plants, 
while  its  banks  would  have  been  fringed  probably  with  grass  and 
rushes.  In  the  lower  lake  there  is  not  a  vestige  of  any  sort  or  kind 
of  plant,  the  beautifully  blue  clear  water  washes  a  bank  of  sand  and 
pebbles,  the  latter  perfectly  free  even  of  algaB.  This  is  not  the  case 
beyond  Ote,  where  the  water  is  much  less  salt,  there  the  stones  under 
water  are  extremely  slippery  and  covered  with  vegetable  growth.  At 
this  part  also,  patches  of  a  coarse  water  weed  are  also  seen  here  and 
there  along  the  shore,  but  not  growing  luxuriantly,  and  evidently 
making  a  struggle  for  existence.  The  waters  of  the  western  end  are 
far  more  salt  than  those  of  that  near  Ote,  noticeable  even  to  the  taste, 
but  it  is  not  until  the  stream  that  connects  the  two  portions  is  fairly 
entered  that  it  is  by  any  means  drinkable  ;  thence  for  the  whole  dis- 
tance eastward,  we  used  the  lake  waters  save  when  we  had  the  luck 
to  find  a  spring  of  really  fresh.  By  looking  out  carefully,  we  discover- 
ed springs  in  three  places  flowing  out  from  under  the  bank ;  and  in 
one  spot,  these  springs  were  bubbling  up  for  some  distance  out  into 
the  lake,  rendering  the  water  quite  fresh  around.  It  was  quite  a 
pleasure  to  see  the  poor  ydks  who  carried  our  baggage  take  their  fill 
of  it,  when  for  three  days  they  had  drank  nothing  but  salt  water. 
A  curious  feature  of  the  Pangong  is  the  almost  entire  absence  of 
streams,  whose  waters  find  an  exit  in  it,  considering  the  great  area 
that  some  of  them  drain ;  for,  with  the  exception  of  the  few  glacial 
rills  and  the  Chushal  stream  on  its  south  shore,  and  the  stream  at  the 
extreme  west  end,  from  the  Marse  Mik  La,  there  are  none.  The  northern 
shore  is  particularly  dry,  not  a  single  rill  joins  it  for  its  entire  distance^ 
until  arriving  at  "  Pal,"  on  the  upper  lake ;  and  the  same  may  be 
said  of  the  southern  shore,  from  the  Chushal  river  to  Ote,  and  for 
many  miles  beyond.  Many  of  the  ravines  have  their  sources  at  a 
considerable  distance,  but  near  the  lake  have  broad  dry  beds  from 

2  to  3,  and  up  to  500  yards  in  breadth  of  rubble  and  sands.  I  may 
instance  the  very  large  lateral  ravine  at  Ote,  the  longest  branch  of 
which  runs  back  into  the  snowy  mountains  of  Chang  Chiingmo,  for 
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a  distance  of  40  miles,  draining  altogether  an  area  of  nearly  400  square 
jnules.  The  silt  which  in  former  times  has  been  carried  down  from 
the  above  area  has  formed  the  plain  of  Ote,  the  broad  barrier  to  what 
would  otherwise  be  a  continuous  long  reach  of  water.  This  was  no 
doabt  the  old  configuration  of  the  lake,  for  a  rise  of  some  12  feet 
woald  cover  the  greater  part  of  the  Ote  plain  even  now.  In  nearly- 
all  the  higher  ravines,  water  is  plentiful,  and  glaciers  of  the  second 
order  are  seen,  but  the  streams  are  all  sopped  up  in  the  broad  bed 
of  the  main  valley  which  acts  like  a  perfect  sponge  ;  the  stream  breaks 
out  occasionally  here  and  there  only  to  hide  itself  a  few  hundred  yards 
down,  the  last  water  seen  being  above  the  fort  of  Lanakh-khur," 
but  it  nowhere  is  seen  to  flow  into  the  lake,  being  lost  in  the  sands 
of  the  plain. 

Another  point  in  the  history  of  this  lake,  on  which  may  be  based 
a  good  deal  of  theory  as  to  its  older  aspect,  is  the  former  size  and 
extent  of  its  waters.  On  every  side  unmistakoable  traces  that  the 
level  was  much  above  the  present  one,  are  seen  in  the  lines  of  old 
beaches  and  in  the  beds  of  sand,  containing  the  fossil  remains  of  fresh- 
water shells,*  interstratified  with  beds  of  angular  debris,  which  I 
mentioned  before,  are  to  be  seen  in  the  little  dry  ravines  that  cut 
throngh  the  plain,  over  which  the  road  from  Mun  to  the  Ohushal 
stream  runs.  Fig.  2.  is  a  rough  section  of  these  beds,  in  which  No.  1 
represents  the  present  plain  of  surface  debris,  the  scattered  talus  of 
rocks  brought  down  from  the  mountains  of  the  south  bank,  when  the 
small  glaciers,  at  present  only  two  to  four  miles  long,  extended  nearly 
down  to  the  lake,  as  proved  by  their  old  moraines  still  to  be  seen. 
Winter  snow  and  the  water  action  of  time  have  spread  their  materials 
far  out,  nearly  down  to  the  water's  edge.  No.  2  are  fine  sands  and 
arenaceous  clay,  such  as  would  be  now  in  the  process  of  formation 
near  the  d^bouchement  of  the  Ohushal  stream,  perhaps  a  little  coarser, 
which  a  moister  climate  would  entail.  It  contains  shells  and  stems 
of  plants.  No.  3  is  a  bed  of  angular  debris,  the  same  in  every  respect 
as  the  upper  bed,  No  1,  but  much  thicker.  No.  4  again  are  sands, 
Hke  No.  2,  containing  the  same  shells.  No.  5,  debris  as  beds  1  and  3« 

*  These  fresh-water  shells  are  the  samo  as  those  now  fbund  on  tho  odgo 
of  the  lako,  while  the  stems  of  plants  are  plainly  discerned  ;  where  those  la»b 
are  seen,  the  sandy  clay  is  genei-ally  tinged  with  an  iron  colour. 
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Fig.  2. 


This  section  proves  great  changes,  and  also,  I  think,  that  the  lake 
existed  prior  to,  certainly  daring  the  latter  part  of,  the  great  glacial 
period  in  the  Himalayas.  Whether  the  scooping  oat  of  the  depression 
in  which  its  waters  lie,  is  due  to  glacial  action  in  the  first  instance, 
when  this  high  region  was-  (as  is  most  probable)  deeply  overlaid  by 
ice  and  snow,  is  a  hazardous  question,  and  one  rather  problematical. 
From  the  alternation  of  the  beds  of  d6bri8  and  finer  deposits,  we  can 
infer  that  there  have  been  changes  from  milder  and  moister  seasons 
than  at  present  exist,  back  to  colder  and  drier ;  during  the  first,  beds 
like  No.  3  would  have  been  deposited  by  the  increased  transporting 
power  that  would  have  carried  the  materials  further  out  into  the  lake ; 
while,  at  the  same  time,  the  level  of  the  waters  would  naturally  have 
been  much  higher.  Its  waters  must  then  have  generally  held  much 
silt  and  mud  in  suspension  to  form  the  shell  beds  of  above  section. 
'At  the  present  day,  no  deposit  of  any  kind  is  taking  place,  save  per- 
haps near  the  debouchements  of  the  Chushal,  and  the  extreme  western 
tributaries.  A  closer  inspection  with  some  levelling  would,  I  think, 
somewhat  clear  up  the  mystery  attached  to  the  huge  masses  of 
alluvial  deposits  seen  in  the  valleys  of  all  the  great  rivers  of  the 
western  Himalayas,  from  the' Chang  Chiingmo  and  Leh,  to  Skardo 
in  the  valley  of  Kurgyl  and  valley  of  Dras,  and  on  both  the  Jhelum 
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tnd  Ohandra-bagha  (Ohenab)  rivers.  Give  a  greater  rain-fall  to  the 
Pangong  district,  and  a  lower  snow  Hne  (now  above  20,000  feet), 
the  ravines  wonld  be  seen  with  fine  running  streams  in  them,  and, 
allowing  time,  would  cut  through  the  barrier  at  the  Surtokh  La 
md  eventually  down  through  the  whole  length  of  the  alluvial  deposits 
in  this  lake  basin,  the  large  valley  and  its  tributaries  then  drained 
would  resemble  most  closely  on  either  side  the  sand,  shingle,  and 
conglomerate  deposits  now  seen  at  Tanks^  and  on  the  above-named 
rivefs.  These  deposits  at  Ote  would  be  somewhat  higher,  and  would 
cover  a  grea^r  area  from  the  junction  of  the  great  tributary  there. 
The  height  of  the  waters  of  the  Pangong  have  much  diminished, 
and  are  diminishing  at  the  present  day :  the  first  travellers  who 
risited  it,  now  some  years  ago,  would  I  think  find  a  marked  difference 
on  its  shores.  The  coolies  of  the  district  assured  me  that  formerly, 
say  30  years  ago,  it  was  not  practicable  to  proceed  along  the  southern 
shore,  following  close  to  the  edge  of  the  lake  from  Phursook  to  Ote, 
which  at  present  is  quite  easy— even  y4ks  can  be  taken.  Only  in 
one  or  two  spots  was  there  any  difficulty,  where  the  cliffs  approached 
elose  down  to  the  water's  edge.  A  rise  of  15  feet  would  bring  the 
water  close  to  them,  and  even  10  feet  would  render  such  placees  quite 
impracticable  for  animals  and  nearly  so  for  man.  From  other  inform- 
ation I  could  collect,  the  fall  must  now  be  from  1  to  1^  feet  per 
amium.  The  difficult  spots  mentioned  above  have  only  been  practi- 
cable for  yaks  for  the  last  four  years  (1863)  ;  before  that  time  the 
track  lay  over  a  rough  ridge  a  short  distance  back  from  the  shore. 
The  men  of  the  district  also  said  that  it  is  only  for  the  last  20  years 
or  so,  that  the  waters  have  fallen  at  this  rapid  rate.  The  rock  that 
lies  out  in  the  lake  at  its  western  end,  distant  1^  mile  from  the  shore, 
b  about  6  feet  high.  It  has  only  been  noticed  for  the  past  four 
years,  so  this  would  again  give  a  fall  of  about  one  foot  a  year.  Agaia 
the  numerous  lines  of  the  beach  marks, — and  at  some  points  as  many 
as  five  and  six  can  be  counted, — denote  falls  of  level  of  about  a  foot. 

*  The  rock  bounding  the  north  side  of  this  pass  is  a  hard  crjrstalline  lime- 
stone, nearly  on  edge,  up  to  the  plane  surface  of  which  the  ridge  of  detritus 
extends.  The  depth  to  which  the  rooks  in  situ  have  been  eroded  prior  to  the 
talus  that  has  since  been  precipitated  against  them,  is  in  all  probability  suffi- 
cient to  drain  the  whole  extent  of  the  Pangong  and  valley  towards  Tanksd, 
if  these  present  acoumulations  were  removed. 
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These  all  lying  close  to  the  water's  edge  are  very  recent,  as  evidenced 
by  being  so  well  defined.  But  as  a  proof  that  the  waters  of  the 
Pangong  lake  in  former  times  have  fallen  below  its  present  level,  I 
may  state  that  on  a  long  point  of  land  in  the  little  bay  of  Ph^rsook 
in  deep  very  clear  water,  I  looked  down  upon  a  terrace  10  feet  below 
the  surface  which  terminated  in  a  cliff,  where  the  stratification  of 
the  sand  and  clays  conld  be  well  seen,  the  bottom  was  not  visible 
beyond  this,  and  it  was  too  far  oat  to  sound  the  depth.  This  would 
be  the  section, 

Fig.  3. 


Tlie  only  deduction  to  make  from  such  comparatively  recent  changes 
is,  that  the  level  of  its  waters  has  been  alternating  with  moist 
and  dry  periods  of  time,  the  slow  process  of  which  may  be  even  now 
going  on  almost  imperceptible  to  man :  the  water  of  the  Pangong 
depending  as  it  does  mainly  on  the  winter  snow,  (query,  may  not 
the  snow-fall  in  this  part  of  the  Himalayas  be  much  less  now  than 
formerly  ?)  and  the  country  passing  through  a  period  of  diminishing 
falls.  Slow  as  such  changes  may  be,  they  are  by  no  means  impro- 
bable or  impossible.  The  western  end  of  the  Pangong  Tso  lies  as  nearly 
as  possible  in  latitude  34°  and  longitude  78°  30',  thence  its  direction 
is  due  south-east  to  latitude  34°  40',  it  then  takes  a  bend  easterly 
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and  follows  that  latitude  as  far  as  Noh,  in  longitude  79°  50'.  The 
mountains  to  the  north-west  of  the  first  long  reach  are  of  no  great 
apparent  elevation ;  in  July  there  was  very  little  snow  to  be  seen, 
and  only  on  the  very  highest  portion,  or  the  main  range,  which 
neTerthelesB  is  from  18,000  to  19,500  feet  high ;  the  highest  peaks 
being  20,000  ;  but  the  level  of  the  lake  being  18,931  feet  above  the 
sea,  detracts  considerably  from  their  great  altitude.  The  terminal 
knobs  of  the  spurs  from  the  above  range  lie  close  on  the  edge  of  the 
lake,  rising  to  the  height  of  600  to  1,500  feet,  generally  terminat- 
ing precipitously,  and  the  lake  I  should  imagine  is  excessive- 
ly deep  at  such  places.  It  would  be  a  most  interesting  scientific 
enquiry  to  sound  with  some  portable  kind  of  boat  the  depth  of  this 
lake.  To  the  south-west  a  high  range  nans  parallel  to  the  lake, 
Bome  of  the  peaks  on  which  attain  an  altitude  of  21,500  feet ;  this  range 
terminates  in  a  peak  above  and  to  the  east-south-east  of  Tankse, 
¥hich  is  20,003.  The  above  fine  line  of  mountains,  covered  as  they 
are  with  perpetual  snow,  and  their  ravines  terminating  above  in  small 
glaciers,  form  a  fine  boundary  to  this  valley  oti  the  south.  The 
*)nthern  watershed  follows  the  lake  very  closely  as  far  as  Ote.  It 
there  extends  further  south,  and  between  that  place  and  Pal,  several 
very  large  lateral  ravines  descend  into  it,  all  with  the  usual  broad, 
gravelly  beds,  the  largest  of  these  are  the  Algrong,  Tengun, 
Kiam-Surpo  Loombas,  or  valleys.  On  the  northern  shore,  beyond  the 
very  large  valley  of  Chang  Burmah,  which  finds  its  exit  at  the  Ote 
plain,  there  is  another,  the  Dal-Loomba,  that  drains  the  considerable 
tract  of  150  square  miles ;  the  silt  carried  down  from  this  has  narrowed 
the  lake  very  much,  formiiig  a  low  point  jutting  out  into  it,  and  has 
ooatracted  the  waters  to  a  quarter 'of  a  mile  in  breadth.  Altogether 
t^e  mean  breadth  of  the  second  lake,  ^*  Tso  Nyak,*'  or  middle 
lake"  is  much  less  than  the  first  or  true  "  Pangong." 

Wherever  a  tributary  ravine  joins  the  shore,  there  is  grass,  scanty 
«  a  rule,  and  ^f  a  very  coarse  kind.  At  Ote  it  is  much  richer, 
especially  in  the  vicinity  of  the  stream  that  unites  the  two  lakes.  On 
both  banks  of  the  second  lake,  wood  is  found  in  plenty,  growing 
luxuriantly  in  places ;  at  Algrong  and  Numkum  it  formed  a  scrubby 
jangle,  but  on  the  northern  shore,  at  Sil^ng,  it  was  met  with  no 
more,  and  the  only  fuel  was  a  stunted  plant  which  throws  out  a  good 
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deal  of  woody  root,  and  is  foand  all  over  this  country  ;  and  I  never 
found  a  scarcity  of  it  even  up  to  18,000  feet  in  the  Chang  ChiinginO) 
save  where  the  ravines  were  very  rocky.  Descending  from  the  small 
ridge  between  Paljiing  and  Pal,  the  extensive  plain  near  the  latter 
comes  in  view,  bounded  by  low  spurs*  on  every  side  save  the  east, 
where  a  conspicuous  peak  rears  its  head.  A  small  stream  winds  its 
way  through  the  eastern  side  of  the  maidan/'  and  joins  the  lake 
being  the  only  one  on  the  northern  shore  that  does  so.  Three  and 
a  half  miles  beyond  Pal,  the  second  lake  ends,  and  a  small  stream 
is  found  flowing  into  it  through  half  a  mile  of  sandy  flat  ground, 
beyond  which  is  another  lake,  called  Tso  Rum,  having  a  length  of 
about  four  miles.  After'  crossing  again  some  flat  ground.  Lake  Tso 
Nyak,  (the  second,)  is  reached  connected  as  before  desciibed  with 
Tso  Bum  below.  Near  the  northern  shore  of  this  last  is  situated 
the  small  village  of  Noh,  a  short  distance  np  a  tributary  from  the 
north.  This  place  I  much  wished  to  visit,  but  as  will  be  shown 
fni-ther  on,  I  could  not  manage  to  accomplish  it.  On  the  northern 
shore  of  Tso  Nyafc,  the  effects  of  a  very  peculiar  natural  force  may 
be  seen;  at  intervals  a  ridge  of  sand  and  earth  runs  parallel  to 
the  line  of  beach,  at  first  I  attributed  this  to  the  action  of  waves, 
but  observing  the  large  proportions  of  these  banks  in  some  situations, 
and  at  last  seeing  the  ridge  quite  6  feet  high  ;  and,  moreover,  that 
the  bank  had  been  fairly  turned  up,  as  if  with  a  gigantic  plough, 
I  was  fairly  puzzled  to  account  for  such  an  appearance,  and  on  ques- 
tioning the  guides  then  learnt,  that  during  winter,  when  the  lake 
is  frozen  over  hard,  the  water  naturally  accumulates  under  the  ice 
and  flowing  westward  can  find  no  exit.  When  the  pressure  becomes 
too  great  it  tears  up  the  frozen  earth  on  the  shore  and  being  liberated 
flows  over  the  surface  of  the  ice.  I  give  a  slight  sketch  (Fig.  4.) 
of  a  section  through  one  of  these  banks,  showing  the  old  surface  grass 
still  growing  on  the  perpendicular  face  of  the  upheaved  ground,  which 
of  course  is  on  the  inland  side.  On  measuring  this,  I  tound  it  an  inch 
or  two  over  6  feet.  * 
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Fig.  4. 


I  noticed  also  that  the  banks  were  higher  and  better  developed 
on  the  western  curves  of  the  bays.  One  reason  for  this  may  be  seen 
by  a  glance  at  the  accompanying  diagram,  (Fig.  5.)  where  a,  a,  a, 

Fig.  6. 


represent  the  shore  of  the  lake,  the  waters  of  which  have  a  tendency 
to  flow  west,  in  direction  of  the  arrows.  These  waters  (?)  suddenly 
increased  by  springs  in  bed  of  lake,  and  subjected  to  the  upper 
pressure  of  a  frozen  surface  meet  with  another  resisting  force  in 
the  curve  of  the  bay  at  B.  That  line  where  the  ice,  united  to 
the  frozen  ground,  meets  the  dry  soil  into  which  water  does  not 
percolate,  and  is  consequently  comparatively  dry,  would  be  the 
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line  of  least  resistance  ;  and  upon  that  line  the  disrnption  would 
take  place  and  the  pent  up  waters  find  an  exit.  Where  the  bank 
is  sandy  or  clayey  and  covered  with  grass,  it  would  be  turned  up 
in  the  manner  as  shown  in  Fig.  4.  In  spots  where  the  shore  is 
gravelly,  the  water  seems  to  drive  in  the  sand  and  stones  before  it 
from  the  bottom  of  the  lake  out  upon  the  shore,  and  this  being  a 
continuous  annual  action  it  has  in  some  bays  formed  a  bank  quite 
8  feet  high.  Whether  this  phenomenon  has  been  observed  -before  on 
other  lakes  I  do  not  know  ;  it  could  not  take  place  even  here,  did 
not  this  lake  Pangong  receive  a  large  amount  of  water  from  the 
east,  with  a  determination  to  flow  towards  its  old  natural  exit  near 
Liikoong.  During  summer,  evaporation  no  doubt  carries  off  a  great 
femount  of  the  surplus  water  that  drains  into  it,  but  in  the  winter 
this  must  cease,  and  with  its  upper  casing  of  ice  the  water  to  free  itself 
thus  tears  and  roots  up  the  bank  in  the  curious  manner  above  detailed. 

During  the  whole  time  I  spent  on  the  shores  of  the  Pan- 
gong, the  only  animal  I  saw  was  the  Kyang,  or  wild  ass  of  Tibet, 
a  few  couple  of  these  were  grazing  on  the  grassy  maidans  of  the 
northern  shore.  Of  the  birds,  geese  were  plentiful  in  the  stream 
between  the  first  and  second  lakes,  and  I  saw  many  young  broods. 
The  Brahmini  goose,  teal,  a  red -headed  diver  with  white  body,  and 
a  very  black  plumaged  duck,  made  up  the  water  birds.  There  was 
a  great  scarcity  of  the  smaller  birds,  a  sandpiper  and  wagtail  were 
occasionally  seen  on  the  shore.  The  large  fish-eagle  was  plentiful 
at  Ote,  attracted  there  by  the  fish  which  are  seen  for  the  fii*st  time 
in  the  slightly  brackish  water  flowing  out  of  the  upper  lake ;  this 
lake  is  full  of  them,  they  much  resemble  the  tench  in  shape  and 
colour,  only  somewhat  longer  in  the  body,  and  are  covered  with  slime 
like  those  fish.  I  had  fortunately  brought  a  rod,  and  all  its  et- 
caeteras,  and  had  near  Numkum,  in  deep  water  under  the  rocks,  a  very 
good  afternoon's  sport,  catching  some  five  and  twenty ;  they  ran  about 
a  pound  in  weight,  the  largest  I  caught  being  about  4  lbs.  They 
would  rise  at  a  fly  when  the  surface  was  much  rippled,  and  seeing 
them  rising  at  gnats,  I  managed  to  catch  two  with  a  small  midge 
fly,  the  first  artificial  I  fancy  ever  thrown  on  these  waters ;  but  their 
extreme  clearness  is  much  against  fly-fishing.  The  most  paying  bait 
after  all  was  dough  ;  this  they  took  readily  enough,  and  I  might  have 
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caught  double  the  number  in  another  hour,  but  had  to  move  on  to 
camp.  These  fish  formed  a  welcome  addition  to  our  food  as  long 
as  we  remained  on  the  lake,  I  supplied  my  old  Bhut  Moonshio  and 
some  of  the  guard  with  hooks  and  lines,  they  became  fierce  fisher- 
men, and  brought  in  good  bags. '  It  is  a  fine  sight  to  see  the  lake  during 
a  storm,  when  a  good  strong  wind  is  blowing  down  a  long  extent 
of  its  8U[;face,  and  dashing  the  waves,  which  rise  to  a  considerable 
height,  against  the  hard  rocky  shore  :  I  had  the  fortune  to  see  its 
sarface  in  this  state  one  morning,  and  sitting  down  watched  the 
waves  rolling  in  ;  it  was  a  minature  sea,  and  Pangong  waves  brought 
np  thoughts  of  beaches  in  old  England.  Though  the  countiy  is  so  barren, 
the  lake  has  its  beauties  in  the  varied  tints  of  surrounding  hills  and 
mountains,  and  the  rich  deep  blue  of  its  waters,  becoming  quite  of 
an  emerald  green  colour  as  they  shallow  near  the  shore.  During 
the  summer  months  the  lake  is  quite  deserted,  and  we  did  not  fall 
in  with  a  soul  the  whole  distance  up  to  Pal,  or  we  might  not  have 
got  so  far.  At  that  time  of  the  year,  the  flocks  of  shawl-wool  goats, 
sheep  and  yaks,  are  grazed  in  the  higher  valleys  on  the  young  rich 
grass  that  springs  up  in  some  places  after  the  snow  has  left  the 
ground.  During  winter  they  are  brought  down  to  the  level  "  maidans** 
near  the  lake,  and  Ote,  I  was  told,  becomes  dotted  with  black  "  Cham- 
pa*'* encampments.  Snow,  they  said,  never  lies  long  at  Ote,  though 
the  lake  freezes  all  over  very  thick,  and  the  degree  of  cold  must 
be  very  considerable; — what  a  glorious  expanse  for  skating  the  lake 
must  then  present  1  The  Champas  or  Changpas,  who  spend  the 
winter  on  the  lake  at  Ote,  come  from  both  Noh  and  Rudok.  The  said 
plain  is  a  disputed  piece  of  ground  ;  the  men  of  the  Pangong  district 
claim  it,  though  judging  by  the  site  of  an  old  fort  standing  on  a 
low  rock  on  the ,  north-western  side  of  the  plain,  I  should  say  it 
undoubtedly  belongs  to  the  Lhassan  authorities,  by  whom  it  was 
built  years  ago  :  proximity  of  Leh  and  greater  power  of  the  Thana- 
dar  there,  places  it  in  the  Kashmir  Rajah's  territoiy.  Walls  of  stone 
and  earth  are  built  up  as  a  portection  for  the  tents  against  the  wind ; 
and  to  render  them  still  snugger,  I  observed  that  the  interior  floor 
had  been  dug  down  to  a  depth  of  3  feet,  which  must  make  them 
warmer  abodes.    I  found  the  summer  winds  of  this  country  cold 


•  **  Champa,"  the  nomudic  tridcs  of  this  country. 
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enongh,  what  the  \vintcr  are  like  I  can  well  imagine :  the  amonnt 
of  comfort,  in  a  tent  on  the  edge  of  a  frozen  sheet  of  water  stretching 
for  miles,  must  be  a  very  minus  quantity.  During  the  whole  period 
of  my  sojourn  there  in  August  1863,  the  weather,  with  a  few  solitary 
fine  days,  was  miserably  cold,  nothing  -but  cloud,  sleet,  and  rain.  I 
may  have  seen  it  under  disadvantageous  circumstances,  and  I  trust 
at  times  it  does  enjoy  a  little  warmth  and  brightness. 

On  the  1st  of  August  we  reached  Paljung,  and  in  the  afternoon 
of  that  day  came  in  sight  of  the  first  natives  we  had  seen,  viz.,  three 
men  driving  some  ydks  in  our  direction,  they  saw  us  at  the  same 
time,  and  turned  and  bolted ;  we  followed,  but  failed  to  overtake  them, 
—it  being  about  two  miles  to  the  point  they  had  rounded, — they  had 
disappeared  up  some  latei'al  ravine  out  of  sight :  our  approach  was,  there- 
fore, known  to  the  Rudok  men.  It  rained  in  torrents  during  the  night, 
camp  was  pitched  at  Paljung,  where  a  long  broad  nulla  bed  came 
down  to  the  lake,  and  a  low  long  promontory  ran  from  the  hills  on 
the  north  out  into  it.  Our  road  next  day  on  towards  Pal  lay  over 
this,  it  being  a  very  long  round  to  follow  the  shore  under  the  cliffs. 
From  the  low  pass  the  broad  dull  green  plain  of  Pal  was  seen,  and 
on  its  eastern  side  we  discovered  the  black  tents  of  a  small  Tartar 
camp.  As  our  approach  was  now  certainly  known  to  these  people, 
wo  bent  our  steps  towards  them.  Three  men  came  out  to  meet  us,  and 
turned  out  very  mild  individuals,  one  being  a  Lhama  or  priest.  Their 
dogs,  of  the  large  Tibetan  breed,  were  much  more  noisy  and  furious 
at  the  intrusion  of  strangers,  and  were  not  to  be  reconciled  until 
long  after  the  tents  were  up.  These  Champahs  informed  me  that 
one  of  their  number  was  about  to  ride  into  Nob  at  once  to  give  the 
news  of  our  arrival,  and  have  it  thence  sent  on  to  Rudok,  I  at  once 
sat  my  Bhut  Moonshi  down  to  write  a  letter  to  the  Governor  of 
the  place,  requesting  that  he  would  raise  no  difficulty  to  my  paying 
the  place  a  visit,  and  see  its  monasteries,  <fec. 

The  next  two  days  I  remained  at  Pal,  for  the  hills  were  buried  in 
dense  cloud  and  a  good  deal  of  rain  fell,  so  that  I  was  unable  to  proceed 
with  any  survey  work  in  an  eastern  direction ;  on  the  third  day,  the 
Zimskang  of  Rudok  rode  in  with  some  twenty  followers,  and  pitched 
his  tents  on  the  other  bank  of  the  little  stream,  and  came  over  at 
once  to  see  mo.    He  was  a  native  of  Lhassa,  a  short,  stout,  jovial 
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fellow,  and  brought  a  letter  from  the  Governor  of  Eudok,  and  a 
white  scarf,  together  with  a  present  of  two  damans  (bricks)  of  tea, 
and  some  sheep  and  goats  for  my  men.  The  letter  was  then  read 
by  the  Moonshie,  and  was  to  the  effect  that  it  was  not  in  his  power 
to  give  me  leave  to  visit  Rudok,  as  he  had  strict  orders  from  his 
superiors  in  Lhassa  to  prevent  foreigners  crossing  the  frontier,  and 
that  it  woald  eventually  be  known  if  he  permitted  it.  He  added  that 
he  could  not  use  force  to  prevent  my  further  progress,  but  he  trusted 
I  would  not  lose  him  his  appointment  by  so  doing,  and  that  I  Would 
sccepi  the  presents  as  a  sign  of  friendship.  Having  received  orders 
not  to  bring  on  any  collision  with  the  Chinese  officials,  I  had  to 
give  up  the  idea  of  seeing  Rudok,  but  I  held  out  for  one  more  march 
towards  the  place  and  gained  my  point,  but  not  before  showing 
some  anger  at  their  absurd  wishes.  The  Zimsknng  again  came  over 
after  my  dinner  about  9  o'clock  at  night,  to  beg  I  would  not  proceed 
tny  farther ;  but  I  said  they  must  abide  by  their  first  agreement. 
The  afternoon  of  that  day  I  was  enabled  to  ascend  the  limestone 
mountain  east  of  camp  and  fix  my  true  position,  the  range  around 
Kudok  and  the  eastern  end  of  lake  were  also  again  visible,  and  I 
was  enabled  to  get  intersections  with  other  rays.  The  5th  broke 
fortunately  clear  and  bright,  so  I  started  early  along  the  shore  of 
the  lake  in  direction  of  Noh,  my  friend  the  Zimskaug,  stuck  to  me 
like  a  leech  the  whole  day  with  a  few  of  his  men,  and  a  curiously 
dressed  rabble  they  were,  with  their  enormous  flat  mushroom-shaped 
hats,  and  all  mounted  on  little  scraggy  but  sturdy  ponies,  they  were 
>ll  very  jolly  and  amiable,  I  made  no  secret  of  my  work,  and  showed 
and  explained  the  map  of  the  lake  to  him,  which  he  thoroughly 
understood.  I  have  found  the  people  of  Tibet  far  in  advance  of 
Hindustan  as  regards  drawings,  and  what  they  are  intended  to 
represent.  At  a  small  hill  called  Tobo  Nokpo,  whence  I  had 
promised  to  return  the  previous  day,  I  fulfilled  my  agreement  evident- 
ly to  the  great  pleasure  of  the  Zimskang,  who  was  now  more  plea- 
sant than  ever  and  thanked  me  with  many  salaams.  On  the  6th 
August  my  tents  were  struck  to  leave  Pal,  and  the  Rudok  men  did 
the  same,  I  was  invited  over  to  their  tents,  previous  to  starting,  to 
partake  of  a  parting  cup  of  salted  tea  churned  with  butter,  which 
ia  alsvays  kept  simmering  on  the  tiro  \  it     by  no  means  a  bad  beverage 


Digitized  by 


104  Notes  on  the  Pangong  lake  district  of  LadaJch,        [No.  2, 


when  made  with  good  fresh  butter.  I  gave  liim  a  few  presents 
and  we  parted. 

At  the  eastern  end  of  the  Pangong  the  hills  somewhat  decrease 
in  altitude,  the  highest  lying  to  the  north  of  Noh.  Looking  in  a 
direction  due  east  from  the  higher  points  I  ascended,  the  country 
appeared  flat  but  undulating,  and  I  observed  in  the  far  distance  two 
or  three  pieces  of  water,  these  may  turn  out  to  be  connected  with 
Pangong  Tso,  probably  bounded  by  steep  sides  which  were  not  discern- 
able  at  twenty  miles,  they  may  extend  for  some  distance ;  the  breadth 
of  this  high  region  was  considerable,  and  extended  up  to  a  snowy 
range  that  rose  suddenly  on  the  south.  The  more  level  surface  was 
not  bounded  by  any  mountains,  and  was  seen  stretching  to  the  horizon. 

The  morning  we  left  Pal  was  raw,  cold,  and  cloudy  ;  the  road  lay 
north-westerly  for  some  distance  over  the  dead  level  plain,  that  showed 
distinctly  it  had  once  been  covered  by  water,  for  dead  fresh-water 
shells  are  seen  for  some  way ;  we  then  rose  from  it  over  a  long  very 
gradual  slope  of  some  three  miles  which  at  last  contracted  into  a  ra- 
vine, bounded  with  veiy  low  and  easy  scarped  hills.  A  portion  of  this 
ravine  was  well  wooded  with  the  same  kind  of  shrub  as  grew  along  the 
shores  of  the  Pangong.  The  little  camp  of  Champas  continued  their 
march  with  us  ;  and  had  we  been  one  day  later  coming  into  Pal,  we 
should  have  missed  them  altogether  and  gone  straight  into  Noh 
without  meeting  a  soul.  Nearly  all  their  worldly  goods  were  carried 
on  sheep,  only  a  few  articles  on  the  ponies  which  they  rode.  The 
women  drove  the  former,  and,  in  fact,  did  more  in  the  packing,  unpack- 
ing,  and  pitching  of  the  tents,  than  their  lords  and  masters  ;  aftei^ 
which  they  were  sent  out  on  the  hill  side  to  collect  the  roots  of  a  low 
shrub  having  a  scent  like  lavender.  One  of  the  girls  was  very  nice 
looking,  and  wore  a  peculiar  head-dress  which  is  not  seen  on  the 
Ladakh  side.  The  usually  narrow  fillet  of  cloth  worn  by  the  Ladaki 
women  was  treble  the  usual  width,  and  covered  with  torquoisc  and 
silver  ornaments  ;  near  the  attachment  at  the  forehead  was  a  bar  of 
silver  set  with  small  torquoise,  pendant  from  which  so  as  to  lay  on  the 
forehead  were  a  number  of  silver  coins  attached  by  short  strings  of 
coral  beads,  the  effect  was  very  good.  I  had  the  young, lady  brought 
over  to  my  tent,  where  she  sat  for  her  portrait,  and  was  delighted  at 
the  drawing  made  of  her.    The  encamping  ground  was  called  Tobo 
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Rubern,  and  was  a  level  piece  of  green  grass,  with  several  good 
streams  of  water  flowing  across  it,  for  curious  enough  the  higher 
ravines  of  the  country  have  plenty  of  water,  but  they  are  all  absorbed 
a  few  miles  down  in  the  sand  and  gravel  of  the  broad  water  ways. 
The  valley  was  here  high,  broad,  and  nearly  level,  the  mountains  were 
of  no  great  elevation  above  it,  not  more  than  3,000  feet ;  the  lower 
slopes  falling  gradually  from  them  into  the  valley,  which  was  patched 
with  furze  of  stunted  gi'owth,  and  plenty  of  good  grass.  The  morning 
of  the  7th  broke  clear,  sunny,  and  bright,  with  a  frdsh  breeze,  wo 
started  early  and  gradually  ascended  the  valley  to  the  pass  in  our 
I  front,  called  the  Dingo  La  (16,270  feet).  On  the  top  the  ground  was 
!  nearly  level,  expanding  into  wide  open  ground  to  the  north ;  on  the 
left  rose  a  hill  about  1,000  feet,  which  I  determined  to  ascend  to 
obtain  a  view  over  the  hills  and  country  around.  Walking  a  short 
I  distance  np  this,  a  small  tarn  was  seen  in  the  centre  of  the  level 
!  ground  north  of  the  pass,  which  had  once  evidently  extended  over 
I  the  greater  part  of  its  area.  Scattered  plants  of  rhubarb  afe  here  seen 
but  very  tough  and  acid.  The  rocks  were  all  of  limestone  formation, 
with  a  strike  nearly  east  and  west.  I  found  no  fossils,  but  it  resem- 
bled in  appearance  the  palceozoic  rocks  of  Dras,  <fec.  I  obtained  from 
the  peak  a  fine  view,  but  could  see  no  more  of  the  eastern  end  of  the 
Pangong  near  Noh,  on  account  of  a  dense  haze  in  that  direction.  I 
was  much  disappointed  and  could  only  fix  a  peak  or  two  looming  up 
through  the  mist.  My  own  camp  and  the  Tartars  had  gone  on,  and 
I  quickly  followed  them  down  the  valley.  This  was  very  characteristic 
of  these  regions,  spreading  out  into  a  broad  gravelly  plain,  on  the  left 
side  of  which  was  a  sharply  defined  scarp  showing  its  general  level  had 
•  been  uniform  ;  this  plain  fonns  the  head  of  one  of  the  branches  of  the  Dal 
Loomba.  We  parted  with  our  Champa  friends  at  a  place  called 
;^Chuchan,  where  they  encamped  to  graze  their  goats  and  sheep  for  a 
few  days,  while  we  proceeded  on  along  the  side  of  the  hills  of  the 
right  bank  rising  gradually  to  a  low  pass  called  Sa  Lam,  and  descending 
on  the  other  side  to  another  broad  tributary  of  the  Dal  Loomba,  which 
at  this  spot  branched  into  three  broad  arms  that  penetrated  into  the 
mountains  on  the  north  for  some  eight  miles.  The  longest  of  these 
vallejrs  had  a  direction  north-west,  and  up  this  our  road  to  the  Chang 
Chungmo  ran ;  nf>  water  was  here  to  be  found,  and  it  was  not  until  we 
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had  proceeded  another  two  miles  that  water  was  found  in  the  hed 
of  the  ravine.  Where  we  halted  fuel  grew  in  plenty— the  yellow 
flowered  Tibetan  furze,  differing  slightly  from  the  European  in  not 
being  quite  so  thorny.  The  valley  was  still  broad,  but  the  hill  sides 
descended  into  it  with  steeper  slope,  it  was  here  called  Drukken 
When  on  the  Sa  Lam  a  horseman  was  seen  riding  down  the  valley 
from  the  north,  who  joined  us.  He  had  come  from  an  encampment  up 
the  valley,  and  said  he  was  sent  to  escort  us  on  to  the  pass  ahead. 
Our  movements  were,  therefore,  well  known,  though  we  should  not  have 
supposed  a  human  being  to  have  been  within  miles,  but  the  Champas 
were  evidently  on  the  watch,  and  espied  us  the  moment  we  topped  the 
pass  of  Sa  Lam.  Between  camp  and  the  Demjor  La,  the  valley  bore 
the  same  character,  save  that  the  broad  gravelly  bed  was  covered  with 
a  luxuriant  growth  of  furze,  this  swarmed  with  hares,  which  got  up 
in  all  directions,  and  I  had  some  good  shooting.  The  Demjor  La  was 
reached  about  10  o'clock,  I  found  it  by  boiling  point  thermometer  to 
be  17,465.  *  The  rise  was  gentle  the  whole  way,  and  it  fell  in  like 
manner  into  the  valley  on  the  north.  As  I  came  up  to  the  usual  pile 
of  stones  on  the  crest,  two  fine  Ovis  ammon  came  round  a  spur  to  the 
right,  at  about  200  yards  distance.  I  managed  to  get  a  little  nearer, 
but  missed  them.  A  fine  mass  of  hill  rose  to  the  south  appearing 
easy  and  near,  T  sent  the  camp  on  to  the  stream  below  and  commenced 
its  ascent.  This  was  a  good  deal  steeper  and  further  than  I  had  antici- 
pated, proving  to  be  20,240  feet  high,  but  the  labour  was  rewarded,  for 
from  the  summit  I  obtained  a  splendid  view,  and  did  a  large  amount 
of  work  ;  massive  snow  beds  still  covered  the  top,  and  the  wind  was 
bitterly  cold.  The  mountains  to  the  south  of  the  Pangong  were  well 
seen,  with  the  great  snowy  range  near  the  Indus  beyond  Rudok ;  and 
I  still  longed  to  go  on  in  that  direction.  Of  the  mountains  to  the 
south  and  west,  there  was  a  fine  view  of  a  country  bleak,  naked, 
stony,  and  inhospitable ;  only  in  a  tributary  of  the  great  Chang  Burma 
Loomba,  whence  was  a  way  to  Ote,  was  anything  green,  a  little  grass 
and  furze  there  skirted  the  stream.  Work  being  finished,  we  were 
soon  down  again  upon  the  level  ground  of  the  valley ;  and  on  a  piece 
of  very  wet  ground,  I  was  surprised  to  flush  a  snipe.  It  was  a  bitter 
cold  evening,  but  the  camp  wns  in  as  sheltered  a  spot  as  we  could  find, 
and  there  was  some  good  grasti  here  for  the  yaks.    Our  Champa  guide 
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took  leave  of  ns  on  the  Dirajor  La,  so  that  we  proceeded  on  the  next 
day  alone.  The  valley  below  camp  took  the  usnal  configuration  and 
ran  towards  the  north-west,  with  a  bed  about  one  fourth  of  a  mile  broad. 
At  about  three  miles  we  reached  the  confluence  of  a  large  valley  from 
the  north,  and  Up  this  J  determined  to  proceed,  and  thence  ascend  to 
Kiepsang,  trigonometrical  station.  Several  Kiangs  were  here  seen, 
and  up  the  valley  numerous  Tibetan  antelope.  After  marching  up  the 
gravelly  wide  bed  for  five  miles,  whose  main  tributary  turned  to  the 
east,  and  ended  in  an  extensive  elevated  plain  on  the  surface  of  which 
lay  some  large  snow  beds,  we  were  rather  at  a  loss  to  find  water.  I 
took  the  eastern  branch,  while  the  ydks  and  servants  proceeded  up  the 
western  (the  Nertso  Loomba),  towards  a  patch  of  green  grass  where  I 
thought  water  would  be  found,  and  this  proved  to  be  the  case.  From 
this  the  staff  on  the  top  of  Kiepsang  was  visible,  and  a  very  delightful 
httle  pull-up  it  looked.  I  followed  the  eastern  branch  to  a  low  pass, 
which  overlooked  a  narrow  gorge  that  terminated  a  short  way  down 
on  another  high  level  plain.  There  was  no  track  of  any  kind  to  be 
seen  here,  and  my  guides  told  me  that  the  country  on  beyond  was 
grazed  over  by  a  nomad  tribe,  called  Kirghis,  who  did  not  own 

I  allegiance  to  the  Rudok  authorities  ;  that  they  were  great  thieves  and 
robbers,  and  occasionally  came  into  Tanks^  to  exchange  their  wool  for 

I  grain,  of  which  they  had  none.  These  are  the  people  who  wander 
.over  the  plains,  thence  to  Ilchi  and  into  a  terra  incognita  on  the  east. 
It  was  not  until  late  th&t  I  got  back  to  camp,  going  to  bed  with  the 
prospect  of  a  stiff  ascent  next  day.  I  was  up  and  off  very  early,  taking 
some  breakfast  with  me  ;  at  this  hour  it  was  very  cold,  and  the  water 
of  the  little  stream  was  frozen  hard,  and  the  backs  of  the  yaks  were 
quite  white  with  frost.  I  took  the  line  of  a  ravine  which  led  up  to 
the  ridge  east  of  the  Kiepsang  staff,  the  ascent  was  most  fatiguing, 
over  the  loose  angular  debris  that  filled  the  steep  bed  of  this  ravine, 
whose  waters  were  frozen  into  water-falls  of  ice.  In  this  ravine  we  put 
np  from  under  a  rock  a  hare  so  benumbed  with  cold,  it  could  not  run, 
and  it  was  knocked  over  with  a  stick  by  one  of  my  coolies,  to  his 
great  delight.  On  reaching  the  ridge,  there  was  still  a  long  pull  up 
to  the  pole,  but  the  view  recompensed  all  the  labor  to  legs  and  lungs ; 
the  ascent  was  3,200  feet,  the  peak  being  20,035,  while  the  camp 
below  was  about  16,800.    Bleak  wastes  of  bill  and  wide  dry  drainage 
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courses  met  the  eye  bo  the  north-cast,  backed  by  some  high  mouutains, 
whose  loftier  peaks  were  covered  with  snow,  and  threw  down  some 
small  glaciers.  To  the  south  the  great  tributary  of  the  Pangong,  the 
Mipal  valley  could  be  followed  for  many  miles,  high  rugged  angular 
mountains  bounding  it  on  every  side.  It  was  very,  very  cold,  and  I 
could  scarcely  do  my  work,  or  hold  the  pencil,  the  clouds  were  gather- 
ing up  fast ;  and  before  I  left  the  peak  it  had  begun  to  sleet,  I  got 
under  the  lea  of  the  ridge  for  breakfast  and  made  a  brew  of  tea  in  the 
boiling  point  thermometer  pot,  of  which  I  gave  a  tot  all  round  to  the 
Bhuts,  and  then- descended  on  the  western  side  into  the  valley  below ; 
by  skirting  the  hill  sides  down  into  the  ravines  and  over  spurs,  we 
reached  by  evening  the  Kiiing  Gang  La,  17,259  feet,  on  the  boundary 
of  the  Kashmir  and  Rudok  territory.  At  this  pass  are  stationed 
throughout  the  summer  months  a  guard  of  a  few  Rudok  men, — these 
we  now  met, — and  who  got  a  dose  of  chaff  from  my  Tanks^  coolies,  for 
thus  being  taken  in  rear,  but  they  were  very  good  humoured,  and  said 
that  they  were  now  off  for  their  homes,  and  left  that  day  with  their 
ponies,  black  tent,  tea  churn,  &c.  We  saw  a  good  many  antelope  during 
the  day.  Near  the  pass  was  a  great  thickness  of  the  conglomerates, 
sandbtones,  and  coarse  shales,  seen  in  the  Indus  valley,  which  formatioa 
it  is  most  curious  to  find  having  so  wide  an  extension  in  this  direction- 
This  opens  out  a  wide  field  for  geological  speculation.  The  south-west 
wind  was  bitterly  cold  all  the  afternoon,  and  in  the  tents,  though  they 
were  in  a  somewhat  sheltered  ravine,  it  was  very  cold  all  night.  The 
next  morning  wo  proceeded  down  the  ravine  to  the  noith,  which  was 
grassy  for  some  way.  The  coolies  who  had  gone  on  with  the  break-  I 
fast  things  came  upon  seven  wild  yaks,  who  went  off  down  the  valley 
and  were  not  seen  again  ;  they  are,  I  believe,  very  wary  ;  great  numbers 
are  to  be  seen  here  later  in  the  season,  when  they  are  driven  out  of  j 
their  higher  haunts  by  snow  into  these  lower  grazing  grounds,  which 
were  covered  with  their  traces.  They  occupy  this  pail  of  the  countiy 
from  about  the  end  of  October  until  March,  the  larger  number  roaming 
^way  into  the  high  plains  on  the  north,  though  some  remain  through- 
out the  year  in  the  neighbourhood  of  the  Pangong,  but  I  do  not  think 
are  met  with  south  of  it.  About  half  way  down,  the  ravine  narrows 
very  considerably,  and  a  mass  of  rock  quite  detached  rises  in  the 
centre  of  the  valley,  a  narrow  gorge  to  the  wcwt  being  the  direct  road 
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to  Kyam ;  by  this  the  coolies  proceeded,  while  I  took  the  east  side, 
crossing  a  low  connecting  ridge.  Nainbera  of  hares  were  seen,  and  I 
bagged  a  couple  for  the  pot.  I  fell  in  near  this,  with  a  Mr.  Tumor, 
a  traveller  from  England  ;  and  when  I  told  him  the  beat  t  was  going, 
be  said  he  wonld  accompany  me.  He  had  been  searching  for  the  pass 
by  which  M.  Schlagintweit  had  gone  towards  Ilchi ;  but  by  the  natives 
with  him  (for  he  could  not  speak  Hindustani)  had  been  taken  off  in 
this  direction,  quite  a  contrary  point  of  the  compass.  We  marched  on 
together,  reaching  at  last  the  main  stream  of  the  Chang  Chungmo, 
called  Kyamgo  Traggar ;  this  was  broad,  and  a  great  thickness 
of  alluvial  deposits  were  exposed  on  its  sides.  It  was  an  alluvial  plain 
in  its  transition  state  before  the  river  had  cut  its  way  down  to  the 
solid  rocks.  Its  former  levels  were  beautifully  shewn  in  a  series  of  steps 
and  terraces,  of  which  as  many  as  five  could  be  counted. 

At  the  point  where  we  descended  from  the  alluvial  terrace  into  the 
bed  of  the  Kyamgo  Traggar,  there  was  a  small  rill  of  water,  but  this 
disappeared  about  half  a  mile  on,  where  the  valley  narrowed  consi- 
derably, and  the  hills  rose  on  either  hand  in  high  cliffs  of  limestonCi 
forming  a  regular  gorge,  through  this  the  wind  blew  with  great  violence 
from  the  eastward,  and  dark  angry  clouds  hid  the  mountain  tops  :  it 
was  evidently  setting  in  for  a  stormy  afternoon.  We  pushed  on, 
struggling  against  the  strong  gusts  of  wind,  and  the  gorge  widening 
w  we  proceeded  at  last  brought  us  to  a  broad  valley  spread  over  with 
detrital  matter.  The  mountains  still  towered  in  cliffs  to  the  south,  but 
rose  very  gradually  from  about  IJ  miles  to  the  north,  towards  the 
bigh  ridge  of  Samkang  and  Chamkaug.  It  now  began  to  snow  hard, 
•nd  we  got  under  the  lea  of  a  low  cliff,  and  sat  there  until  our  coolies 
came  up,  when  we  pitched  the  tents  with  great  difficulty  for  the  tent 
pegs  would  not  hold  in  the  gravelly  bed  of  the  stream ;  but  by  means 
^  large  boulder  stones,  this  was  accomplished.  It  was  a  miserable 
evening,  snow  falling  until  sunset,  and  lying  on  the  top  of  the  tents 
and  in  dry  high  spots.  When  the  clouds  broke  at  that  hour,  beauti- 
W  appeared  the  surrounding  mountains  with  their  white  covering,  the 
fleecy  clouds,  drifting  up  against  the  sides,  added  greatly  to  their  height: 
tbe  whole  suffused  with  a  lovely  rose  hue,  and  the  sun  shining  upon 
the  wet  surface  of  the  many  tinted  rocks,  brought  out  their  colours 
brighter  than  ever.    Fires  were  soon  blazing  away,  and  we  got  ou 
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dinners  as  if  nothing  uncomfortable  had  happened.  One  must  give 
the  Indian  cooks  immense  credit  for  the  manner  in  which  they  work 
under  the  discomfort  and  difficulties  that  must  from  time  to  time 
happen  on  the  march. 

The  valley  ahead  of  us  appeared  to  end  at  about  six  miles  distance, 
and  thus  it  had  been  sketched  in  on  the  rough  reconnoissance  I  had, 
80  the  next  morning  it  was  determined  to  leave  the  camp  where  it  stood, 
and  go  on  ourselves  to  the  main  ridge  of  the  valley,  and  retam  by 
evening.  After  breakfasting  we  walked  up  the  soft  gravelly  bed  of 
the  river  for  about  four  miles,  it  then  narrowed  considerably,  and  took 
a  bend  to  the  east-south-east  and  at  three  miles  further  on  divided  into 
two  large  branches :  we  followed  that  having  a  nearly  due  ea^  coarse. 
From  the  mountain  spurs  having  approached  so  close  to  the  broad  bed 
of  the  Kyamgo  Traggar,  the  absence  of  water,  and  it  having  also 
taken  a  bend,  we  had  been  led  to  imagine  its  course  here  ended,  but 
this  we  were  both  of  us  much  surprised  to  find  was  not  the  case,  for 
we  now  beheld  ahead  o<  us  an  enormous  broad  gravel  covered  valley, 
stretching  away  to  the  foot  of  mountains  at  least  18  miles  further  to 
the  eastward.  It  was  quite  impossible  to  reach  the  main  ridge  that 
day,  so  I  sent  a  coolie  back  to  bring  on  the  tents.  This  open  valley 
had  the  most  peculiar  aspect  of  any  I  had  yet  seen,  but  partook  in  its 
dry  gravelly  bed  a  good  deal  of  the  nature  of  those  valleys  I  have  seen 
between  Pal  and  the  Kiung  Gang  La ;  its  elevation  was  about  16,400 
feet,  and  its  breadth  in  widest  part  about  two  miles ;  the  ridge  of  hills, 
bounding  it  to  the  north,  lay  about  four  to  five  miles  off,  but  were  only 
3,000  feet  above  it,  and  the  spurs  came  with  a  very  gradual  fall  towards 
the  valley.  On  the  south  a  very  low  ridge  of  about  600  feet,  in  places 
not  more  than  300,  separated  this  valley  plain  from  another  broad  one 
of  a  like  character,  the  ravines  of  which  ran  up  into  the  hills  in  wide 
beds,  from  2  to  300  yards  in  breadth.  Several  broad  lateral  drainage 
plains  also  formed  a  junction  with  the  one  we  were  in  from  the  northern 
line  of  hills  that  ran  parallel  with  it.  Directly  ahead  a  low  broad  pass 
was  visible,  the  mountains  rising  to  the  south  of  it  in  snowy  peaks 
21,000  feet  high  ;  but  from  the  great  altitude  we  stood  at,  and  their 
distance  16  miles  off,  they  gave  no  idea  of  so  great  an  altitude.  Plenty 
of  the  woody  rooted  ^nld  lavender,-  or  rather  a  stunted  plant  with  the 
like  scent,  gi*ew  around,  but  grass  was  very  scanty,  only  in  two  or 
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three  spots  was  there  found  barely  sufficient  for  the  j&ks ;  a  few  large 
patches  of  snow  still  lay  on  the  plain,  these  (for  the  hill  sides  were 
now  quite  bare  of  it)  were  the  remains  of  deep  drifts  formed  by  the 
winter  winds.  Water  was  also  very  scarce,  and  we  could  obtain  none 
that  day  until  we  reached  the  spot  chosen  for  camp  in  the  evening. 
The  distances  on  this  plain  seemed  interminable,  the  ends  of  low  pro- 
jecting spurs  appeared  in  the  clear  atmosphere  quite  close  at  hand  ;  and 
had  not  the  position  of  the  pass  ahead  been  fixed  tolerably  correctly  on 
my  plane  table,  we  should,  in  all  probability,  have  made  our  plans  to 
reach  it  that  evening ;  and  my  fellow  traveller  would  not  believe  that 
it  lay  so  far  to  the  east  as  it  did.  The  "mirage"  on  the  flat  gravelly 
plain  had  at  times  the  appearance  of  beautiful  blue  still  lakes  ;  antelopes 
were  very  numerous ;  and  running  across  the  plain  in  vicinity  of  this 
appearance,  looked  double  their  natural  size.    We  found  the  sun  very 

I  hot  in  the  middle  of  the  day  ;  but  while  waiting  for  our  tents  in  the 
afternoon,  found  a  blazing  fire  very  comfortable ;  and  the  night,  with 
•the  usual  great  alternation  of  temperature,  was  very  cold.  We  were  on 
our  way  up  the  valley  early  on  the  13th  August,  but  did  not  reach  the 
foot  of  the  low  hill  until  the  afternoon.    Antelope  still  very  plentiful, 

I     and  the  males  magnificent  creatures,  with  beautiful  long  thin  horns. 

j     The  summit  of  the  pass  (17,960  feet)  was  quite  1,500  feet  above  the 

I  level  of  the  valley  at  camp,  but  the  ascent  very  gradual.  The  snowy 
mountains  on  the  south  could  now  be  well  seen,  their  valleys  filled  with 
ice,  and  from  the  pass  in  easterly  direction  lay  another  valley  which 
also  widened  out  into  another  of  the  same  type  as  that  we  had  marched 
up ;  the  hills  seemed  to  fall  on  both  sides,  and  the  countiy  generally 
to  take  a  more  open  plateau  like  character.    I  could  not  spare  time  to 

I  proceed  any  further,  I  had  much  work  to  finish  in  the  rear,  and  some 
high  points  to  ascend,  which  the  early  snow-flalls  would  shut  up  for 
the  season.  I  much  longed  to  explore,  but  could  not  do  so.  Mr. 
Tnmor  went  on  beyond  for  two  days,  and  gave  me  afterwards  a  sketch 

!  of  the  ground.  It  appeared  that  some  ten  miles  further,  the  open 
valley  turaed  sharp  south,  and  disclosed  a  long  piece  of  water  like  the 
Pangong,  but  the  mountains  shut  out  the  end  of  it,  nor  did  he  even 
get  so  far  as  the  edge  to  tell  me  whether  it  was  fresh  or  salt ;  so  that 
this  may  be,  for  all  we  know,  another  rival  to  the  great  Pangong  Tso. 
Tumor  saw  six  or  seven  miles  of  its  watera,  which  he  described  as 
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having  a  breadth  nearly  equal  to  that  of  the  above  lake.  I  retraced 
my  steps  therefore  down  the  valley  finishing  the  sketch  of  it.  Some 
fine  agates  and  cornelian  are  to  be  found  in  a  siuall  ravine  at  the 
spot,  where  the  long  southern  spur  from  Chamkang  H.  S.  abuts  on 
the  Kyamgo  Traggar.  I  made  a  short  ascent  here,  in  order  to  look 
over  into  the  country  to  the  south-east.  This  presented  the  appearance 
of  large  broad  level  valleys  that  might  almost  come  under  the  designa- 
tion of  plains,  the  undulating  lidges  that  divided  them  being  of  so 
little  elevation.  On  the  15th  August  I  had  returned  to  the  junction 
of  the  road  from  Pal,  with  that  running  down  the  valley  towards  the 
direction  of  Leh,  and  encamped  close  to  the  hot  springs  of  Kyara, 
These  rise  at  foot  of  the  hills  on  the  left  bank  ;  the  alluvial  plateau, 
on  the  edge  of  which  they  are  situated,  extends  for  about  half  a  mile 
to  the  river,  and  ends  in  a  low  cliff.  The  water  rises  in  several  spots, 
covering  a  distance  of  about  160  yards  long.  The  spring  on  the 
extreme  west  side  is  the  largest,  and  temperature  the  highest :  this 
I  give  below.  The  ground  about  is  wet  and  swampy,  and  consequent- 
ly beautifully  green  with  grass  and  weeds;  an  incrustation  of  lime 
had  formed  about  the  springs,  but  very  sparingly. 

Western  spring,  103.5  degrees. 

Centre,  102.0  „ 

Eastern,   98.0  „ 

From  the  north-west  a  large  tributary  here  joined  the  Chang 
Chilngmo  river,  adding  so  much  to  the  depth  of  its  waters,  that  it 
was  a  matter  of  difficulty  crossing  at  the  two  fords  below  Kyam. 
The  valley  now  lessened  much  in  breadth,  but  the  alluvial  deposits 
were  still  well  developed,  and  were  cut  into  a  series  of  steps  by  the 
gradual  falling  of  the  lake,  or  the  diminished  waters  of  the  river  on  a 
drier  climate  commencing.  At  Pamzal  the  valley  was  still  narrower, 
but  these  accumulations  had  disappeared.  Here  the  Chang  Chungmo 
is  left,  and  the  road  leads  up  the  Rimdi  Loomba  to  the  Marse  Mik  La, 
(18,452)  and  thence  descends  towards  the  Pangong  basin,  with  a  gra- 
dual fall  down  a  broad  valley  passing  Phobrang,  Yurgo,  Tublang  to 
Liikiing.  At  Chuggra,  about  three  miles  short  of  Phobrang,  I  turned 
to  the  north-west  to  the  Kepting  Kiptung  La,  17,642.  In  the 
Qedmure  Loomba  was  a  green  expanse  of  grass,  with  a  rather  severe 
ascent  to  a  grazing  spot  called  Boouizi,  from  this  a  high  broad  plate»a 
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extended  to  the  pass ;  the  line  of  watershed  being  so  broad,  that  it  was 
difficalt  to  assign  its  exact  position.  This  high  wide  valley  parted 
north  and  south,  in  the  first  direction  to  the  Ororotze  La,  18,050  feet, 
only  used  by  shepherds  when  taking  flocks  to  graze  in  the  lower 
courses  of  the  Chang  Chungrao  river. 

The  scenery  here  was  grand  and  very  striking  from  its  novel  nature. 
On  the  broad  high  plateau  are  three  small  lakes,  from  which  flows 
away  a  stream  bordered  with  bright  green  grass,  running  parallel  to 
slopes  of  talus  backed  by  mountains  over  20,000,  culminating  in  peak 
Shay  ok  (No.  2)  21,000  feet.  These  mountains  rise  very  abruptly  and 
send  down  a  row  of  glaciei-s  that  end  in  moraines  upon  the  plain  of 
the  Koh  Loomba.  The  sides  of  this  mountain  mass  are  rugged  in  the 
extreme,  and  topped  with  perpetual  snow.  Shay  ok  (No.  2)  throws 
down  a  mass  of  ice  covered  with  moraine  debris,  which  abuts  upon 
the  river  itself.  From  the  foot  of  this  glacier,  I  hardly  ever  saw  a 
grander  sight  than  the  steep  falls  of  rock  and  ice  of  3,500  feet  in  a 
horizontal  distance  of  only  three  miles  to  the  highest  point.  This 
portion  of  the  Pangong  mountains  is  well  worth  the  visit  of  a  traveller. 
At  the  time  of  my  visit  the  increasing  cold  had  driven  the  shepherds 
with  their  flocks  and  herds  from  the  higher  grounds,  and  we  found 
some  families  at  Montol,  from  which  place  there  is  a  path  over  the 
momitains  to  Miiglib.  I  followed  the  Koh  Loomba  valley  down  towards 
the  lake,  where  it  ends  in  a  nanow  gorge  opening  out  into  a  consider- 
able broad  expanse  of  open  ground,  on  which  are  scattered  some  small 
hamlets  containing  only  three  or  four  families  each,  viz,,  Phobrang, 
Yurgo,  Tiiblang,  and  last  of  all,  where  the  stream  debouches  into  the 
plain  of  the  Pangong  itself,  is  Lookoong.  Coming  down  the  defile 
upon  Yurgo,  is  a  very  peculiar  and  striking  peak  overhanging  the  road. 
Its  high  rounded  point  is  called  by  the  natives  "  Chomo  Kong  Go,'* 
or  the  Woman's  Head,"  it  having  some  resemblance  to  the  shock 
head  of  a  Tibetan  belle. 

Lookoong  is  situated  about  two  miles  from  the  spot  where  the 
waters  of  the  Koh  Loomba  join  the  lake  ;  this  distance  is  covered 
witli  sand,  white  and  glaring  to  the  eyes,  and  the  sides  of  the  ravine 
are  cat  down  about  12  feet,  fonning  a  cliff  of  that  height  on  either 
side.  I  did  not  see  any  fish  here,  the  body  of  water  in  the  stream, 
though  much  redjiced  from  the  quantity  that  r'uxti  at  its  somces, 
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i8  still  very  considerable,  though  not  equal  to  that  of  the  Ghoshal 
stream.  I  had  now  finished  the  whole  of  my  work,  and  went  on 
that  day  as  fa;:  as  Muglib,  thence  to  Tangsd,  where  I  paid  up  my 
coolies  and  for  yaks,  &c.  The  men  had  behaved  very  well,  never 
had  I  any  occasion  to  be  put  out  with  them.  From  Tanks^  I  re- 
turned to  the  Indus  valley  over  the  mountains  by  way  of  the  Kay 
La,  18,256  feet.  The  Kay  Loomba  river  is  fringed  with  graas 
and  bushes  for  a  considerable  distance  up,  and  at  a  height  of  16,300 
feet  flows  out  of  a  lake  about  400  to  500  yards  long,  of  very  deep 
clear  water.  It  owes  its  origin  to  a  large  landslip  from  the  left 
side  of  the  ravine,  by  which  cause  a  very  considerable  portion  of 
the  hill  side  has  moved  forward  and  been  disrupted.  The  rock  is 
granitoid,  the  same  as  the  Chang  La,  and  forms  the  main  axis  of 
this  mountain  chain  between  the  Indus  and  Shayok.  From  tlie  lake 
to  the  pass,  the  scenery  was  wild  as  wild  could  be ;  near  its  sonroe 
the  ravine  turned  south  and  was  nearly  level  for  some  distance, 
finally  ending  amid  a  mass  of  scattered  rocks,  debris,  and  snow; 
large  beds  of  which  still  filled  the  ravines  and  lay  in  patches  on  tbe 
summit  of  the  cidge.  The  wind  blew  with  great  violence  from  tke 
west-south- west  on  reaching  the  pass,  with  that  cutting,  piercing, 
unsparing  manner  it  does  at  these  elevations ;  behind  tbe  shelter 
of  some  rocks  I  boiled  the  thermometers,  and  then  descended  into 
the  valley  below.  All  my  followers  now  on  the  return  journey 
walked  their  best ;  and  by  the  evening  we  were  well  into  the  culti- 
vation of  the  valley  above  Chimray.  The  next  day  I  reached  Leh, 
and  was  glad  to  meet  some  brother  Surveyors,  also  on  their  return 
from  their  respective  surveys. 

in  the  foregoing  pages,  reference  has  often  been  made  to  the  great 
accumulations  of  boulders,  gravels  more  or  less  angular,  clays  and 
sands,  near  Tankse  and  in  the  Chapg  Ch^ngmo ;  it  is  necessary  to 
add  a  few  words  in  conclusion  regarding  the  cause  I  assign  for  their 
formation.  This  is,  I  think,  clearly  glacial.  Proofs  are  not  wanting 
that,  in  ages  past,  the  valleys  of  the  Himalaya  contained  glaciers  of 
enormous  length  and  thickness,  the  only  prototypes  of  which  arc  to 
be  seen  in  those  now  filling  the  valleys  of  the  Karakoram,  far  north 
in  Baltistan.    About  half  way  between  the  villages  of  Kungun  and 


Digitized  by 


1868.] 


Notes  on  the  Pangong  lake  district  of  LadakK 


115 


Oond  lying  on  the  Sind  river  a  tributary  of  the  Jhclum,  Kashmir, 
and  at  the  village  of  Oond  itself,  marks  of  glacial  action  are  an- 
mistakeable  in  the  deep  grooves  or  striae-marks  cut  in  the  hard 
metamorphic  slates,  at  a  height  of  about  150  or  200  feet  above  the 
present  level  of  the  river.  This  point  is  20  miles  in  a  direct  line 
from  the  head  of  the  valley,  where  at  present  some  very  small  glaciers 
exist.  How  much  further  this  glacier  extended  towards  the  plain 
of  the  Kashmir  valley,  it  is  impossible  to  say  ;  but  at  the  d^bouche- 
ment  10  miles  below,  thick  beds  of  debris  are  to  be  seen  ;  the  Sind 
river  is  still  of  very  considerable  size,  and  glacial  accumulations  are 
very  soon  swept  away,  as  may  be  seen  in  now  existing  large  glaciers 
below  their  terminal  cliffs. 

Taking  5,500  feet  as  the  lowest  limit  of  its  extension,  every  valley 
in  the  vicinity  of  a  range  equal  in  mean  altitude  to  the  mountains 
north  of  Kashmir,  must  have  once  been  the  bed  of  these  moving 
rivers  of  ice.  The  indications  of  glacier  extension  are  also  seen  on 
the  north  of  the  Zogi  La,  between  the  present  glacier  of  Muchoi 
and  Pundras,  at  10  miles  from  the  pass.  It  is  my  belief  that  the 
Dras  plain  was  once  buried  in  ice,  and  that  this  region  presented 
much  the  same  appearance  that  the  neighbourhood  of  the  Mustakh 
does  now.  The  imagination  can  hardly  conceive  the  enormous 
magnitude  that  glaciers,  like  those  in  the  Karakoram,  must  have 
once  attained;*  and  that  they  extended  into  the  Skardo  valley  on 
the  Indus,  70  to  80  miles,  is  by  no  means  improbable.  Smaller 
ones  from  the  ridge  to  the  south  we  know  did,  for  near  Kepchun, 
a  fine  mass  of  moraine  protnides  into  the  plain  nearly  a  quarter  of 
a  mile,  having  very  large  angular  blocks  on  its  surface.  Moreover, 
this  moraine  must  have  been  formed  after  the  valley  around  Skardo 
had  assumed  somewhat  its  present  configuration,  for  this  basin  has 
at  some  period  been  filled  up  with  beds  of  lacustrine  deposit,  gravels, 
and  conglomerates,  to  a  height  that  overtops  the  present  isolated 
rock  rising  above  the  town,  the  coarser  beds  being  the  highest  in 
the  series ;  but  it  is  quite  natural  to  suppose  that,  on  a  milder  climate 
succeeding,  these  larger  alluvial  deposits  would  be  the  first  to  be 
removed  by  the  extinction  of  glaciers  further  down  the  valley, 

*  The  existing  glacior  of  Baltoro  is  36  miles  long  in  direct  horizontal 
distanoe. 
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while  the  cold  was  yet  intense  enough  to  preserve  those  around 
and  above  Skardo.  Though  the  vast  accumulations  of  detritus  in 
the  Skardo  basin  were,  I  conceive,  due  to  the  glaciers  from  the  high 
ranges,  both  to  the  north  and  south  of  the  Indus  near  Basho, — which 
glaciers  must  have  extended  close  down  to  and  dammed  up  the  river, 
— it  does  not  follow  as  some  might  be  led  to  suppose  that  the  whole 
mass  of  such  a  mighty  barrier  should  be  formed  of  ice.  It ,  was 
the  debris  of  moraines  that  would  have  composed  this,  from  its 
continued  accumulation  in  so  nan*ow  a  gorge  as  the  Indus  there 
presents.  These  exuviae  there  piled  up,  would  have  raised  the  bed  of 
the  gorge,  and  the  bed  of  the  lateral  valley  as  well,  also  elevating 
the  active  cause,  viz.,  the  glacier  itself ;  and  in  course  of  time  the 
whole  valley  level  would  have  been  brought  up  to  the  height  of 
the  great  deposits  around  Skardo.  The  section  below  (Fig.  6.)  will, 
I  hope,  explain  my  meaning,  in  which  a,  a\  a"  represent  the  successive 
levels  of  the  gorge  and  corresponding  lateral  glaciers. 

Fig.  6. 


Innumerable  other  instances  can  be  seen  of  ice  action  throughout 
the  Kashmir  territory  ;  I  will  instance  near  the  Fotu  La,  on  the  road 
to  Leh,  a  spot  now  far  removed  from  such  causes  in  action.  Even  in 
the  valley  of  the  Jholuin,  below  Bara  Mula,  the  effects  of  a  glacial 
period  can  be  seen.  That  glaciers  filling  lateral  ravines  have  extend- 
ed across  the  main  valleys  at  some  periods  of  their  existence  is  most 
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probable ;  and  in  nearly  every  case  where  gravel  deposits  are  seen, 
aome  side  ravine  below,  having  its  sources  high  np,  can  be  pointed 
out,  whose  glacier  has  formed  a  temporary  stoppage  to  the  main  river 
into  which  it  ran  :  and  such  effects  are  still  in  progress  in  the 
highest  ranges  of  the  mighty  Himalayas.  When  glaciers  extended 
down  to  6,000  feet,  what  must  have  been  the  appearance  of  the  upper 
8hayok,  Indus  and  Cbang  Ohdngmo,  where  12  to  13,000  is  the 
lowest  level  of  the  country ;  contemplation  of  such  a  scene  in  the 
mind's  eye  renders  the  formation  of  lakes  and  the  accumulations 
of  detrital  matter  a  natural  sequence  very  easy  to  imagine.  Further, 
when  such  powerful  forces  of  ice  and  water  were  in  action,  their 
results  would  have  extended  far  down  the  main  drainage  lines,  and 
are  to  be  sought  for  at  the  d^bouchements  of  such  rivers  as  the 
Indus,  the  Sutlej,  Ganges,  &c. ;  and  I  believe  that  the  more  recent 
accumulations  of  immense  boulder  beds  composed  of  rocks  from  the 
inner  ranges,  such  as  may  be  seen  in  the  Noon  Nuddee,  Doyrah 
Dhoon,  and  other  places  along  the  base  of  the  Himalayas,  may  owe 
their  existence  to  a  glacial  period  in  those  mountains. 


Notes  on  Geological  features  of  the  country  near  foot  of  hills  in  the 
Western  Bhootan  Dooars. — By  Captain  H.  H.  Godwin- Austen, 
jP.  E,  Q.  iS.,  Topographical  Survey, 

[Rocoived,  26fch  March,  1867.] 

In  the  report  *  On  the  coal  of  Assam,  with  Geological  notes  on  the 
adjoining  districts  to  the  south,'  <fec.  by  H.  B.  Medlicott,  Esq.,  Deputy 
Snperintendent  of  the  Geological  Survey,  published  in  the  Memoirs  of 
that  Survey,*  allusion  has  been  made  to  certain  geological  features 
of  the  hills  bounding  the  Western  Bhootan  Dooars.f 

A  few  more  explanatory  notes  on  the  formations  to  be  seen  there 
may  prove  of  interest  in  connection  with  the  above  paper,  and  lead 
others  who  may  have  the  opportunity  to  observe  them  more  closely. 
The  base  of  the  Himalayas  is  there  so  densely  wooded  that  mucii 

•   Mem.  Geol.  Survey  of  India,  Vol.  IV.  p.  387.  Soo  pasos  392  and  135,  136. 
t   See  the  map  of  "  Bhootan  and  country  adjacent"  on  the  scaU'  of  4  miloa 
to  the  inch  for  all  places  mentioned  in  tliie  paper. 
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is  necessarily  often  hidden,  and  interesting  and  important  beds  are 
easily  overlooked  on  a  hnrried  scramble  throngli  the  country.  The 
point  where  I  first  noticed  the  absence  of  the  nsoal  sandstone  forma- 
tion,  coiTesponding  to  the  lowest  Siwalik  formations,  so  similar  in 
every  way  to  that  in  a  like  position  in  the  Deyrah  Dhoon,  was  near 
Dalingkote,  where  the  Tsel  river  leaves  the  hills;  here  I  only 
observed  a  low  terrace  of  clay  and  boidders,  quite  a  fluviatile  deposit 
on  the  river  bank,  the  bounding  spurs  fiom  the  main  hills  being  of 
stratified  gneiss.  A  short  distance  towards  the  Teesta  on  the  west, 
these  sandstones  make  their  appearance  and  continue  up  to  that  river 
rising  to  a  considerable  height  and  thickness.  The  remains  of  a  muck 
larger  accumulation  of  clays  and  conglomerates  is  seen  some  three 
miles  up  the  Tsel  towards  the  fort  of  Dalingkote  forming  a  marrow 
flat  terrace  overhanging  the  river.  The  lowest  terrace  of  clays  and 
gravels  extends  away  towards  the  plains,  covered  with  a  dense  forest  for 
eight  miles,  blending  gradually  with  them  into  a  clay  coBntiy  clothed 
with  high  grass.  Proceeding  from  the  Tsel  river  to  the  Tsakamcho, 
and  thence  towards  Sipchu,  the  beds  of  two  large  streams  are  crossed, 
viz.  the  Nurchu  and  Mochu.  Between  these  drainage  lines,  the  road 
passes  over  a  sub-angular  debris  from  the  adjacent  hills  of  the  gneiss 
rocks  and  clays,  the  terminal  cliff  being  of  considerable  height  and 
becoming  much  higher  as  one  proceeds  east.  The  lowest  levels  of  the 
courses  of  streams  which  are  below  those  south  of  Dalingkote, 
gradually  increase  as  the  longitudinal  depression  of  the  Jholdaka  is 
approached,  so  that  on  and  about  the  Mochu,  the  conglomerate  cliffs 
rise  in  fine  proportions,  the  upper  level  surface  of  the  terrraces  being 
constant.  But  I  must  remark  here  that  this  is  far  below  the  highest 
level  of  like  beds  on  the  west  of  the  Jholdaka  or  D^chu,  shewing  that 
these  last  have  suffered  the  effects  of  denudation  to  a  less  extent, 
unless,  in  the  instance  of  conglomerates  on  the  Nurchu  and 
Mochu,  we  are  to  suppose  them  to  be  later  fluviatile  deposits  of  those 
rivers.  A  very  characteristic  feature  of  the  country  in  this  part  of  the 
Dooars  is  the  very  sudden  termination  of  these  gravels  and  clays  at 
about  six  miles  from  the  base  of  the  hills  in  a  xdloxq  or  less  abrupt 
scarp  ninning  east  and  west ;  this  outer  boundary  rises  higher  than 
most  of  the  intervening  ground  between  it  and  the  hills  (which  is 
deeply  cut  into  by  ravines  and  covered  with  dense  jungle  and  forest) 


1868.] 


Oeological  features  of  Bhootan  Dooars. 


119 


lorming  at  Tsalcha  Pahar  and  Bnngamatti  isolated  high  points  of 
ground.  The  watershed  between  the  Dholla  and  Jholdaka  is  thrown 
off  from  Tsalcha  and  running  due  south  towards  Ramsahai  Hath, 
terminates  there  in  a  marked  low  scarp  of  sand  and  gravel  about  20 
feet  high,  beyond  this  a  more  clayey  level  begins  and  blends 
into  the  dead  level  of  the  plains.  Looking  due  east  from  Tsui* 
cha  over  the  Jholdaka,  the  conglomerate  deposits  are  seen  abut- 
ting on  the  river,  and  terminate  at  Tondoo  in  a  high  cliff  about 
120  feet  high  irregularly  but  horizontally  stratified,  some  of  the 
boulders  being  of  large  dimensions,  one  remarkably  large,  about 
10  feet  high,  lay  at  the  foot  of  the  cliff.  About  half  a  mile  below 
this  in  the  bed  of  the  Jholdaka  the  masses  of  gneissose  rock  .were  0{ 
very  large  dimensions,  their  size  and  position  so  far  from  the 
hills  requiring  the  existence  of  more  than  the  ordinary  transporting 
power  of  moving  water.  This  cliff  follows  the  left  bank  of  the 
Jholdaka  and  the  road  to  Sipchu  runs  at  the  base  of  it  as  far  as 
the  trijunction  of  the  Jiti  and  Sipchu  with  the  Jholdaka.  Looking 
np  the  first  named  river,  the  masses  of  conglomerate  beds  with  clays, 
are  seen  to  rise  into  very  considerable  proportions,  and  towards  the 
east  form  low  hills  running  up  to  the  main  mass  of  the  mountains. 
I  was  unable  to  proceed  far  up  the  Jiti  nulla,  but  it  is  far  from 
unlikely  that  the  sandstone  formation  may  be  found  there,  the  look 
of  the  gorge  gave  somewhat  the  appearance  of  being  cut  through 
these  rocks.  The  greater  elevation  of  the  newer  deposits  on  this  side 
of  the  Jholdaka  also  favours  this  idea,  as  they  may  have  been  raised  by 
the  upthrow  of  the  sandstone  on  which  they  are  seen  to  rest  when 
both  are  present,  and  I  may  say  generally  unconformably.  At  the 
Jiti  nuddee  the  road  to  Sipchu  rises  to  the  top  of  the  high  terrace 
that  overlooks  the  left  bank  of  the  Jholdaka  for  the  rest  of  the 
distance.  No  one,  as  they  proceed,  can  fail  to  remark  the  succeeding 
sudden  rises  on  to  higher  levels  sharply  and  straightly  defined.  This 
with  a  slight  slope  to  the  main  surface  causes  the  mass  of  this 
formation  at  Sipchu  to  be  of  very  great  thickness ;  it  is  there  seen 
abutting  against  the  gneiss  rocks  quite  500  feet  above  the  bed  of  the 
Dechu,  and  no  trace  of  the  tertiary  sandstones  are  here  to  be  seen. 
Close  beyond  this  the  conglomerates  have  been  removed,  and  the 
gneiss  extends  low  down  to  the  bed  of  the  river  D^hu,  but  between 
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Sipchu  and  Jangtsa  a  remnant  comes  in  as  a  valley  deposit  in  a 
narrow  high  ledge  overhanging  the  Dechu,  and  at  Jangtsa  the  highest 
level  must  be  quite  800  to  1,000  feet  above  it.  This  level  ledge  can  be 
traced  in  a  greater  or  less  degree  up  the  valley,  being  most  conspicu- 
ously marked  at  the  junctions  of  the  main  lateral  valleys.  Looking 
over  the  face  of  the  country  just  described,  at  the  abrupt  termination 
of  the  conglomerate  and  clay  beds  at  Tsulcha,  &c.  and  the  successive 
and  regular  high  cut  terraces  on  the  east  of  the  Jholdaka,  no  part  of 
the  outer  hills  that  I  have  seen,  gave  more  the  appearance  of 
denudation  due  to  the  action  of  the  sea  than  this :  all  seemed  in 
accordance  with  a  slow  but  intermittent  last  elevation  of  the  land. 

The  large  mass  of  conglomerates,  north  of  Tondoo,  disappear  before 
reaching  Chamoorchi :  there  in  the  gorge  of  the  Pyim  Chu,  only  a  low 
terrace  of  transported  water- worn  materials  brought  down  evidently 
by  that  river  is  seen  sloping  gradually  out  into  the  plain  towards 
Ambari.  The  hill  on  which  the  fort  of  Chamoorchi  stands  is  of  the 
metamorphic  rocks,  some  of  the  beds  being  of  a  more  ehaly  nature, 
but  all  micaceous.  Neither  here,  nor  on  the  right  bank  of  the 
Pyim  Chu  was  any  trace  of  the  tertiary  sandstone  formation,  nor  did 
I  see  it  any  where  the  whole  distance  to  Buxa,  not  even  in  the  re- 
entering angle  of  the  large  river,  the  Boro  Torsa.  In  the  Chamoorchi 
Pooar,  between  the  rivers  Dahina  and  Raiti,  is  a  dry  fl{jt  plain,  more 
or  less  stony  on  the  surface,  open  and  only  covered  with  grass.  It 
extends  as  far  south  as  Garkunta  and  Huldabari  Hath :  the 
termination  of  higher  level  is  very  regularly  marked  also  by  the 
sudden  rise  of  numerous  small  streams  that  flow  due  south,  through 
a  country  where  the  surface  beds  are  clay  and  free  of  pebbles.  The 
distance  that  the  gravel  beds  extend  from  the  base  of  the  hills,  and 
thesei  streams  take  their  rise,  is  very  regular,  and  conforms  very  closely 
with  their  contour  at  8  to  10  miles.  I  also  noticed  that  the  bouldery 
character  of  the  beds  of  the  larger  streams  ceased  at  the  same  distance, 
the  Jholdaka,  the  largest  of  them  becoming  at  once  sluggish,  broad, 
and  with  a  sandy  bed  at  Ramsahai  Hath,  and  the  stony  bed  of  the 
Raiti  and  Demdema  are  dry  for  a  long  distance  ;  these  outer  gravels 
are  evidently  the  most  superficial  recent  deposits  that  have  spread 
away  from  the  several  hill  streams.  East  of  the  Raiti  a  long  slope  of 
gravel  and  boulders  extends  from  the  foot  of  the  hills  some  8  to  10 
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miles,  these  end  at  Rangali  Bajna  in  abrapt  but  low  scarps  much 
intersected  with  ravines.  This  scarp  is  seen  on  the  left  hand  on  the 
road  following  the  right  bank  of  the  Boro  Torsa  that  leads  to  Balla  ; 
its  materials  appear  to  have  been  carried  out  this  distance  by  the 
above  river,  and  are  of  very  recent  origin.  About  four  miles  from 
Tazigong,  the  site  of  the  Bhutea  stockade,  the  spurs  from  the 
monntains  abut  on  the  river,  and  a  new  and  isolated  feature  in  the 
geology  of  this  part  opcurs.  The  rock  is  a  hard  compact  limestone 
very  similar  to  beds  in  the  limestone  of  Masuri.  The  mass  is  of  no 
great  extent  and  dips  at  a  very  high  angle  to  N.  W ;  the  lower  beds 
being  shaly  and  thin  bedded.  I  found  no  fossils,  so  that  its  age  can 
I  only  be  conjectured ;  certainly  older  than  the  middle  tertiary,  it  may 
be  nummulitic.  The  Balla  hill  in  the  immediate  continuation  of  this 
limestone  on  the  opposite  side  of  the  Torsa  is  a  micaceoas  schistose 
rock,  and  in  the  bed  of  a  small  ravine  near  the  foot  of  the  ascent  to 
Tazigong,  I  found  several  pieces  of  very  pure  soft  steatite,  which 
I  was  told  the  Bhuteas  cut  into  small  cups.  I  was  unable  to  examine 
the  foot  of  the  hills  to  the  east  of  Balla,  having  much  ground  to 
sorvey  to  the  south,  but  looking  in  that  direction  the  termination  of  the 
mountain  spurs  appeared  somewhat  detached  from  the  mass,  as  if  due 
to  newer  beds  lying  at  the  base  of  them ;  they  may  either  be  a 
continuation  of  Jbhe  sandstone  at  Buxa,  or  the  higher  conglomerate 


To  the  east  of  the  Boro  Torsa,  no  marked  feature  denotes  where 
the  gravels  end,  the  level  of  the  country  is  very  equable,  the  beds  of 
the  streams  being  very  sandy,  bouldery  and  dry  for  a  distance  of  10 

I  miles.  The  Basera  river,  one  of  the  largest,  is  dry  nearly  as  far  down 
as  Nathabari  in  the  month  of  February  ;  but,  although  no  scarp  marks 

I  the  commencement  of  a  lower  level  in  the  country,  this  line  coincides 
with  what  I  have  before  said  respecting  the  Balla  and  Chamoorchi 
Dooars.  The  larger  streams  have  generally  a  narrow  strip  of  kader 
land  bounded  with  a  low  scarp  marking  their  former,  higher  and 
lateral  extension. 

At  Buxa  the  sandstones  suddenly  come  in  with  the  accompanying 
higher  and  unconformable  conglomerate  beds,  the  former  with  the 
prevailing  high  dip  towards  the  main  hills.  I  have  already  noticed 
the  occurrence  of  this  formation  in  a  short  paper  in  this  Journal 
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(1865),  I  have  now  an  addition  of  some  interest,  \f)iz,  that  in  the 
bed  of  Beeraah  nnddee  a  short  distance  west  of  Bnxa,  which  flows 
through  the  sandstones  and  conglomerates,  Assistant  Sargeon  J.  Rich- 
ardson has  since  informed  me  he  fonnd  the  fossil  molar  of  an  elephant, 
probably  washed  out  of  the  upper  beds. 

The  absence  of  the  tertiary  sandstones  at  the  base  of  the  Himalayas 
for  a  distance  of  over  50  miles  is,  as  remarked  by  Mr.  Medlicott,  an 
anomalous  case,  and  if  any  remnant  be  found  hereafter,  it  must  be 
small.  In  the  deeper  gorges  of  the  main  rivers  such  as  the  Jholdaka, 
Dahina,  and  Boro  Torsa,  they  would  be  the  more  likely  to  shew,  as 
they  do  on  the  Teesta,  if  nowhere  else,  but  we  only  find  stratified 
rocks  of  the  most  recent  formations  with  the  single  exception  of  a 
small  mass  of  limestone  thrust  up  at  a  high  angle  at  Balla.  The 
question  arises  where  are  these  usual  formations,  they  suddenly 
disappear  east  of  the  Teesta,  and  as  suddenly  reappear  east  of  the 
Torsa  in  equal  force.  Are  they  still  below  the  surface  over  this 
area,  or  have  they  never  existed,  one  of  the  suppositions  brought 
forward  by  Mr.  Medlicott.  If  they  have  ever  found  a  place 
here,  to  what  forces  are  we  to  attribute  this  single  instance  of  total 
widespread  denudation  in  so  long  a  line  of  formations.  Taking  great 
physical  features  into  consideration,  it  may  be  worthy  of  remark 
that  the  country  and  its  rocks  under  consideration  ^  to  the  south 
and  east  on  the  edge  of  a  great  natural  basin  of  depression  that  must 
have  been  receiving  for  ages  the  drainage  of  the  whole  of  the  Eastern 
Himalayas,  and  considering  its  distance  from  the  sea,  the  neighbour- 
hood of  Kooch  Behar  is  yet  one  of  the  lowest  in  Bengal  on  the  north 
and  east.  From  Balla  there  runs  in  a  north-westerly  direction  a  high 
ridge,  8  to  10,000  feet,  given  off  from  the  great  Himalayan  mass  of 
Gyepmochi,  and  this  narrow  but  high  feature  runs  parallel  to  the  deep 
transverse  valley  of  the  Am  Mochu,  following  in  all  probability  a 
great  fault,  and  the  existence  of  which  is,  in  a  measure,  proved  by  the 
sudden  termination  of  the  limestone  in  the  direction  of  its  strike  at 
Balla,  for  in  the  Dootia  nulla  on  the  left  bank  of  the  Torsa,  I  was 
unable  to  find  any,  but  metamorphic  rocks  in  its  bed ;  and  if  the 
limestone  be  continuous,  this  ravine  would  cut  through  the  whole  of 
it.  I  am,  therefore,  more  of  opinion  that  the  elevatory  force  that  has 
raised  the  tertiary  sandstones  into  the  position  they  are  found  along 
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the  whole  base  of  the  Himalayas,  often  to  a  height  of  nearly  3,000 
feet  above  the  sea,  has  here  been  exerted  in  a  less  degree,  and  that 
they  are  to  be  sought  for  yet  below  the  upper  conglomerates  more  or 
less  deeply  seated  at  a  short  distance  from  the  base  of  the  hills,  as  I 
have  shewn  by  the  dotted  line  in  map  (Plate  V).  Should  further 
exploration  shew  more  clearly  how.  these  sandstones  near  the  Teesta 
disappear  eastwards,  how  they  commence  again  near  and  to  the  west 
of  Buxa,  and  that  they  lie  deeply  seated  in  the  intervening  space, 
it  will  not  a  little  form  a  connecting  link  geologically,  though  not 
orographically,  with  the  hill  mass  south  of  the  Brahmaputra ;  it  is 
curious  to  find  the  last  low  eminences  of  gneiss  in  the  Assam  valley, 
viz.  at  Dhoobrie  and  Mateabug  as  noticed  by  Mr.  Medlicott,  to  be 
upon  a  line  in  the  direction  of  this  great  gneiss  mass  of  the  Himalayahs 
at  Gyepmochi,  the  area  so  devoid  of  the  tertiary  deposits  lying 
between  them. 
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On  Dwelunqs,  Works  of  Art,  Laws,  &o.  of  tab  Karens  ;  embracing  C_ 
Query  50  to  Query  76  ; — by  Ekv.  F.  Mason,  D.  D.  Missionary  to 
the  Karen  people,* 

[Beceived  7ih  January,  1865]. 
The  following  pages  contain  the  answers  to  "  Queries  respecting 
the  human  race,  addressed  to  travellers,  hy  a  Committee  of  the 
I    British  Association  for  the  advancement  of  science,"  from  query  50  to 
[    query  76  inclusive,  furnished  at  the  request  of  Col.  Phayre,  and  with 
the  previous  sheets,  complete  the  replies. 

No  answer  is  given  to  query  73,  for  ohvious  reasons.  It  asks  the 
results  of  missioiiaiy  labours  on  the  people,  and  for  a  scientific  associa* 
lion,  the  answer  should  be  furnished  hy  one  who  is  not  a  Missionary. 

Ptvellings, 

50.  The  character  of  the  houses  the  l^arens  inhabit,  varies  with 
the  character  of  the  cultivation  pursued.  Among  the  Red  Karens^d 
Toongthus,  where  the  cultivation  is  permanent,  the  same  ground 
being  cultivated  for  a  succession  of  years,  the  houses  are  comparatively 
permanent.  But  most  of  the  Karen  tribes  change  their  fields  annually, 
and  move  every  two  or  three  years  to  be  near  their  cultivation ;  and 
there  build  temporary  houses  of  bamboos,  leaves  and  ratan.  They 
dear  a  few  acres  of  land,  burn  them  over  near  the  close  of  the  dry 

*  Tbif  paper  is  a  continuation  of  the  answers  to  queries  1 — 50,  on  the  same 
mlijeot,  published  in  Joqmal  As.  Society,  Bengal,  18G6|  vol.  zzxv.  pt.  ii.  p.  l  4c. 
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Beaton  J  the  ashes  serving  as  manure ;  and  when  the  first  showers 
fall,  they  plant  their  paddy.  They  do  not  scatter  it  over  the  ground, 
as  in  the  cultivation  of  lowland  paddy,  but  one  walks  over  the  field  in 
front  with  a  pointed  bamboo,  with  which  he  makes  holes  in  the  ground, 
a  foot  or  more  apart,  and  another  follows  dropping  a  few  grains  into  the 
holes ;  and  there  they  leave  them  for  the  showers  to  Gil  in  the  earth. 
After  the  harvest  has  been  gathered,  the  field  lies  fallow  for  several 
years ;  while  crops  are  raised  in  like  manner  in  other  localities. 

Each  village  has  its  own  lands ;  and  if  they  are  large,  in  comparison 
with  the  inhabitants,  they  are  able  to  cultivate  new  fields  for  six  or 
seven  years  ;  but  if  their  lands  are  small,  they  are  compelled  to  come 
back  to  their  former  cultivation  in  three  or  four  years ;  but  after  so 
short  a  period,  the  jungle  on  it  is  too  small  to  produce  any  good 
amount  of  ashes,  and  the  crops  are  poor.  In  this  way  the  Karens 
move  around  their  scant  domains,  like  the  moon  in  her  orbit,  so  as  to 
present  the  same  phases,  after  intervals  of  very  few  years. 

While  each  village  has  its  own  lands  and  boundaries,  as  one^  and 
which  they  call  a  country,  the  lands  of  each  village  are  divided  among 
many  owners^  as  in  other  countries.  Land  is  often  bought  and  sold, 
and  in  the  instances  that  have  fallen  under  my  own  observation,  the 
price  paid  has  been  from  two  to  three  rupees  per  acre.  Like  other 
communities,  there  are  some  too  poor  to  own  land,  and  these  are 
allowed,  by  the  landowners,  to  cultivate  at  a  fixed  rate  of  one  rupee 
for  every  hundred  baskets  harvested. 

In  the  north,  where  wars  have  been  prevalent,  the  people  have 
been  necessitated  to  live  close  together  for  mutual  protection.  The 
Bghais,  Mopghas  and  some  other  tribes,  have  usually  but  one  building 
for  a  whole  village.  It  is  built  like  a  bazar,  with  a  square  in  the 
middle.  There  is  a  walk  all  around  the  building,  with  rooms  opening 
into  it  on  each  side.  Every  married  couple  has  a  room  and  a  fire-place 
of  their  own  for  domestic  purposes,  while  the  hall  is  common  property, 
to  which  women  often  take  their  weaving,  and  men  their  mats  and 
basket-making. 

All  around  Jthe  hall  is  a  raised  platform,  on  which  the  young  men 
of  the  village  sleep,  iind  where  strangers  are  lodged.  The  building  is 
of  bamboo,  usually  raised  some  eight  or  ten  feet  above  the  ground, 
with  rows  of  pig-sties  ranged  under  the  rows  of  rooms,  while  the 
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fowls  often  roost  on  the  beams  over  the  rooms,  but  sometimes  below 
in  connection  with  the  pigs. 

Among  the  southern  tribes,  each  family  has  commonly  a  separate 
house,  though  sometimes  several  families  of  relatives  occupy  the  same 
bnilding.  These  houses  are  built  on  one  plan.  The  front  is  at  one 
end,  where  the  ladder,  by  which  they  are  entered,  leads  into  the  hall ; 
which  is  a  verandah,  where  visitors  are  received,  and  where  both  men 
and  women  work.  The  main  body  of  the  building  consists  of  one 
room,  with  a  fire-place  in  the  middle  that  serves  to  divide  it  into  two 
apartments ;  in  which  different  members  of  the  family,  when  large, 
sleep. 

The  Pwos  of  the  Tenasserim  Provinces  have  the  singular  custom 
of  always  building  their  houses  so  as  to  face  to  the  east,  but  thoy 
can  give  no  account  of  its  origin ;  and  it  is  not  observed  by  the  other 
tribes. 

The  size  of  Karen  villages  varies  from  ten  to  one  hundred  houses  or 
families ;  and  in  some  of  the  Red  Karon  villages  there  are  two  or 
three  hundred  families. 

Monuments. 

51 — 52.  No  monuments  of  any  kind  are  raised  by  the  Karens,  or 
have  ever  been  known  to  be  raised.  They  prefer  that  their  localities 
should  be  unknown,  and  wish  to  ignore  their  existence  to  all  the 
outside  world. 

Works  of  Art. 

The  Karens  are  singularly  deficient  in  works  of  art.  In  the  Tenas- 
serim Provinces,  the  only  works  they  can  exhibit  are  baskets  and  mats, 
which  are  very  neat.  The  mats  have  various  forms  woven  in  them, 
to  which  they  attribute  a  divine  origin.  When  god  was  about  to  die, 
as  the  legend  rnns,  he  called  all  nations  to  him  to  receive  his  dying 
legacies ;  but  the  Karens  being  tardy  in  coming,  they  arrived  only  in 
time  to  see  his  mats  burning,  and  to  note  the  figures  on  the  ashes  which 
had  been  woven  into  them  ;  and  they  have  made  their  mats,  they  say, 
after  these  patterns  ever  since. 

Among  the  Bghais,  we  find  a  few  that  can  work  in  iron,  so  as  to 
forge  their  own  axes  and  bills,  hoes  and  spears.  On  proceeding  to 
the  Red  Karens,  silversmiths  are  met  with  who  make  all  the  common 
female  ornaments,  as  rings,  bangles,  ear-knobs,  and  the  like.  The 
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Tarns,  farther  north,  make  matchlocks,  some  of  which  that  I  have  seen, 
are  very  well  done,  and  sell  for  thirty  mpees  each.  They  display  no 
ingennity,  however,  in  these  works.  They  are  mere  imitations  of  Shan 
ai-ticles.  While  the  Karens  originate  nothing,  t|iey  show  as  great  a 
capability  to  imitate,  as  the  Ohinese.  They  can  learn  anything. 
Boys  who  never  saw  a  chisel  or  plane  or  saw,  will  readily  learn  to  nse 
them,  as  well  as  a  Ohinaman.  Men  who  were  called  Loo-yaing,  "  wild 
men,''  by  the  Burmese  a  few  years  ago,  can  now  do  all  the  work  of  a 
printing  office,  as  well  and  as  readily  as  Europeans  with  the  same 
amount  of  training.  Others  can  use  the  chain  and  the  prismatic 
compass  in  the  field,  and  the  plotting  scale  and  protractor,  and  paint- 
box in  the  house,  and  produce  unaided  a  very  creditable  plan  of  a  piece 
of  land,  while  still  others  can  use  the  sextant,  measure  heights  and 
distances,  take  the  sun's  meridional  altitude,  and  calculate  the  latitnde. 

Karen  women  can  generally  weave,  and  embroider  very  prettily ; 
but  there  is  a  tribe  or  clan  in  the  valley  of  the  Salween,  the  We-was, 
in  which  there  was  not  a  single  woman  of  the  whole  tribe,  when  the 
missionaries  went  first  among  them,  that  knew  how  to  weave.  They 
buy  all  their  clothes  from  the  neighbouring  tribes,  and  have  no 
peculiar  dress  of  their  own. 

The  Karens  have  a  few  musical  instruments  of  their  own  manufac- 
ture, but  they  are  quite  rude.  They  make  pipes  or  whistles  out  of 
bamboos ;  and  bugles  out  of  buffaloes'  horns,  or  the  horns  of  the  antelope. 
They  have  also  harps,  guitars,  jews'-harps,  and  a  kind  of  dulcimer. 

They  are  remarkably  fond  of  the  sounds  of  gongs,  and  kyee-zees, 
a  taste  they  have  in  common  with  the  Shans  and  Chinese.  The  Kyee- 
zee  is  little  known,  but  it  may  be  described  as  a  large  gong,  with  a 
cylinder  a  little  less  than  its  own  circumference  attached  to  one  side ; 
or  it  may  be  viewed  as  a  bell-metal  drum,  with  one  end  open.  It  is 
struck  like  a  gong,  and  gives  forth  a  sound  like  a  gong,  but  not  so 
shrill.  They  are  mantifactured  by  the  Shans,  and  have  ornamental 
circles  and  bands  with  representations  of  birds  and  fish  ;  and  on  the 
outer  circle  are  four  raised  frogs,  as  the  figure  of  the  cat  sometimes 
surmounted  the  ancient  sistrum.  Whether  the  sound  of  the  instra- 
ment  is  intended  to  emulate  the  voice  of  the  frog  or  not,  must  be 
left  to  conjecture,  for  no  one  can  give  any  reason  for  the  frog  being 
there. 
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The  Karens  attach  a  fabnlons  value  to  these  instruments,  and  often 
pay  absurd  prices  for  those  that  have  good  tones.  They  have  dis- 
tinctive names  for  ten  different  kinds,  which  they  pretend  to  distinguish 
by  the  sound,  the  poorest  of  which  sells  for  one  hundred  rupees,  and 
the  best  for  a  thousand.  Besides  these,  there  are  several  inferior  kinds 
with  prices  varying  from  thirty  to  one  hundred  rupees.  When  a  good 
kyee-zee  is  struck,  the  Karens  say  the  music  softens  the  heart,  and  the 
women  weep  for  the  friends  they  have  lost,  or  from  whom  they  are 
separated. 

The  possession  of  kyee-zees  is  what  constitutes  a  rich  Karen.  No 
one  is  considered  rich  without  them,  whatever  may  be  his  other  pos- 
sessions. Every  one  who  has  money,  endeavours  to  turn  it  into  kyee- 
sees,  and  a  village  that  has  many  of  them  is  the  envy  of  other  villages, 
and  is  often  the  cause  of  wars  to  obtain  possession  of  them. 

Domestic  Animals. 
^  54.  The  only  quadnipeds,  entitled  to  be  considered  domestic  animals 
among  the  Karens,  are  hogs  and  dogs.    The  hog  is  the  small  Chinese 
variety,  and  is  very  extensively  raised,  both  for  food  and  for  sale.  It 
ifl  used  in  all  their  offerings  as  most  acceptable  to  the  unseen  spirits  ; 

!  and  no  idea  of  uncleanness  is  attached  to  it,  any  more  than  to  the  ox, 
the  buffalo,  or  the  goat.    They  are  exclusively  in  charge  of  the  women, 

»  abd  each  hog  distinguishes  the  voice  of  his  mistress,  though  a  dozen 
be  calling  at  the  same  time,  with  unerring  accuracy,  and  runs  to  her 
with  greatest  alacrity  for  the  food  he  expects  at  her  hands. 

I  A  few  solitary  oxen  and  buffaloes  are  occasionally  seen,  purchased 
from  the  Shans  or  Burmese,  but  they  cannot  be  regarded  as  Karen 

I    domestic  animals,  any  more  than  the  elephant  which  is  met  with  here 

I  and  there.  The  Pakus  and  Mannepghas  raise  a  few  goats,  and  the 
Red  Karens  ponies,  as  well  as  oxen  quite  extensively ;  but  these  are 
local  and  exceptinal. 

Dogs  are  found  everywhere,  and  are  eaten  by  the  Bghais  as  readily 
as  by  the  Chinese,  but  not  by  the  southern  Karen  tribes.  The  pariah 
is  the  most  common  variety,  but  the  Karens  raise  also  a  small  dog 
allied  to  the  smooth-haired  terrier,  which  they  use  for  hunting.  It  is 
not  abundant,  but  is  highly  valued,  the  price  of  a  good'one  being 
equal  to  that  of  an  ordinary  pony  or  buffalo.  Deer,  it  is  said,  are  so 
afraid  of  them)  that  they  lose  strength  when  they  find  one  of  these 
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dogs  after  them,  and  become  an  easy  prey  to  the  hunter.  When  they 
start  anything,  they  go  yelping  after  it  all  day,  so  that  a  Karen  has 
only  to  follow  on,  and  he  is  sure  of  his  game  in  the  end.  They  will 
follow  a  large  snake  that  the  Karens  eat,  as  readily  as  a  deer,  but  they 
will  not  attack  it.  Tiger  cats,  palm  cats,  and  civet  cats  they  attack 
and  kill.  They  fear  nothing,  excepting  tigers  and  leopards.  If  they 
come  on  a  tiger's  track,  they  run  back. 

Cats  are  not  domesticated  by  the  Karens,  for  they  say,  "  We  cannot 
eat  them,  while  they  devour  the  rats  we  wish  to  eat  ourselves." 

Fowls  ace  raised  almost  universally.  Most  of  them  appear  to  be 
the  common  domestic  fowl,  but  a  few  are  the  Burmese  domestic  race 
of  the  wild  jungle  fowl ;  and  a  few  are  met,  in  the  southern  districts, 
with  the  membrane  that  covers  the  bones  black,  or  nearly  so,  Gallui 
Morioj  Temm.    It  is  not  found  among  the  northern  Karens. 


55—56.  The  government  of  the  Karens  may  be  compared  to  that  of 
the  American  Indians  at  present,  or  to  that  of  the  Scottish  clans  in  the 
days  of  liob  Roy.  As  a  whole,  they  are  ungoverned  and  ungovernable. 
The  Pakus  are  the  hereditary  enemies  of  the  Pwos,  the  Bghais  of  the 
Pakus,  the  Gaikhos  of  the  Bghais,  and  the  Red  Karens  of  all.  Then 
there  is  not  a  village,  perhaps,  without  an  unsettled  feud  with  some 
other  village.  Their  districts  are  ill-defined,  and  they  quarrel  and 
fight,  like  civilized  people,  over  a  few  roods  of  land. 

If  a  man  is  devoured  by  a  tiger,  while  on  a  journey,  the  price  of 
his  life  is  demanded  by  his  relatives  of  his  companion  who  invited  him 
to  take  the  journey,  and  they  constitute  themselves  both  judge, 
jury,  and  executive.  Should  any  one  innocently  introduce  small-pox, 
or  cholera,  or  be  supposed  to  introduce  it,  or  any  other  disease  into  a 
village,  all  the  deaths  are  charged  to  him ;  and  if  he  has  not  property 
to  pay,  the  debt  remains  for  his  children  or  grandchildren  to  liquidate. 

Each  village,  with  its  scant  domain,  is  an  independent  state,  and 
every  chief  a  prince  ;  but  now  and  then,*  a  little  Napoleon  arises,  who 
subdues  a  kingdom  to  himself,  and  builds  up  an  empire.  The  dynas- 
ties, however,  last  only  with  the  controlling  mind. 

Before  the  country  was  occupied  by  the  English,  Lai-quai,  a  Bghai 
•chief,  ruled  all  the  Bghais,  and  Gaikhos  north  of  Toungoo.  He  waged 
war  at  will  with  his  subjects  on  the  neighbouring  tribes ;  and  by 
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InmbhiDg  the  zenanas  of  the  Burmese  governors  with  comely  Karen 
girls,  whom  he  kidnapped,  the  chieftainship  of  the  Burmese  district  on 
the  plains  was  given  him,  and  he  reigned  a  king.  He  died,  and  his 
empire  died  with  him. 

Twenty- five  years  ago,  I  found  some  ten  thousand  Karens  in  the 
valley  of  the  Yuneselon,  under  the  rule  of  a  great  chief,  called  La-kee. 
At  his  death  none  of  his  sons  or  sons-in-law  could  keep  the  kingdom 
from  falling  to  pieces,  or  prevent  its  crystallizing  into  the  same  ele- 
ments in  which  La-kee  found  it. 

In  many  districts  the  chieftainship  is  considered  hereditary,  but  in 
more  it  is  elective ;  as  much  as  the  chief  of  the  executive  is  in 
America.  The  people  select  the  man  that  pleases  them  best  for  chief, 
no  matter  what  his  antecedents  may  have  been  ;  and  if  after  a  trial, 
he  does  not  please  them,  they  elect  another.  In  this  way  divisions 
sometimes  occur,  one  part  of  a  village  adheiing  to  one  chief,  and 
another  part  to  another  chief,  and  they  perhaps  settle  the  question  by 
a  fight. 

In  many  villages  that  do  not  pay  taxes  or  tribute,  there  are  no 
regularly  constituted  chiefs.    The  man  with  the  most  property,  and 

j    the  largest  family  possessing  the  power  without  the  name. 

f  57 — 59.  There  are  no  divisions  of  caste  among  the  Karens,  and 
though  found  in  many  tribes  and  clans,  the  division  seems  to  have 
arisen  from  the  original  separation  of  families,  and  commanities. 

Laws, 

60.  Although  there  are  no  written  forms  of  law  among  the  Karens, 
yet  there  is  in  fact  a  code  of  laws  preserved  in  the  traditionary 

I  commands  of  the  elders  that  meets  all  the  relations  of  man  to  man. 
The  elders  are  the  depositories  of  the  laws,  both  moral  and  political, 
both  civil  and  criminal,  and  they  give  them  as  they  receive  them, 
and  as  they  have  been  brought  down  from  past  generations.  Every 

J     village  has  its  elders,  who  are  expected  to  teach  the  young  people 

j  to  do  gooil  and  to  avoid  evil.  A  village  without  an  elder  well  stored 
with  traditionary  instruction  would  be  regarded  like  a  parish  in 

J  England  without  a  clergyman.  To  indicate  their  usefulness,  the 
Karens  use  this  saying :  "  Where  there  is  no  smith,  the  axes  are 
Boft;  where  there  is  no  cock,  the  rooms  are  still."    That  is,  the 
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elder  gives  efficiency  to  the  people,  as  the  smith  does  to  their  axes ; 
and  excites  them  to  action,  as  the  cock  hy  crowing  arouses  the  sleepers 
to  their  work. 

The  following  lectures  are  from  the  lips  of  Bghai  elders.  Others 
might  not  use  precisely  the  same  language,  but  all  would  convey  the 
same  ideas. 

Famines, — Children  and  grandchildren,  you  are  children.  You 
do  not  know,  and  have  never  yet  seen  difficulties  and  trouble. 
But  I  am  old,  difficulties  I  have  seen,  troubles  I  have  found. 
I  have  been  in  scarcity  and  famine.  Great  waters  I  have  met, 
and  mastered ;  great  fires,  I  have  contended  with,  and  overcome. 
Momentous  feuds  I  have  known ;  with  mighty  wars  I  have  been 
acquainted,  I  am  familiar  with  heat,  and  I  am  familiar  with  rain.  I 
have  seen  irruptions  of  rats  destroy  the  crops  ;  I  have  seen  the  Talaings 
and  Bnrmans  overrun  the  country.  I  have  known  famines,  when  the 
people  had  to  dig  deep  to  obtain  poisonous  wild  yams ;  and  I  have 
seen  them  die  with  exhaustion  at  the  diggings.  I  have  known  the 
famine'so  severe  that  a  man  has  deceived  his  associate,  and  given  him 
a  meal  of  rice  and  curry,  but  no  sooner  had  he  done  eating  it,  than  he 
seized  him  as  a  thief,  declaring  that  he  had  stolen  the  food)  and  then 
sold  him  into  slavery  for  the  theft.  I  have  known  a  kyee-zee  sold  for 
a  sheaf  of  paddy,  and  a  basket  of  paddy  for  a  basket  of  money. 

Industry, — Children  and  grandchildren,  do  not  be  lazy,  work  hard. 
If  you  work  hard,  you  will  obtain  paddy,  you  will  obtain  rice;  and 
you  can  sell  it,  and  obtain  money,  and  what  you  have  to  spare,  you 
can  take  care  of ;  and  when  times  of  scarcity  and  famine  come,  yon 
can  bring  out  your  stores  of  paddy,  and  eat  and  be  satisfied,  and  have 
enough  for  your  children  and  grandchildren. 

If  you  are  lazy,  you  will  have  no  paddy,  you  will  have  no  agreeable 
food,  and  you  will  have  nothing  with  which  to  buy.  When  the  famine 
is  unendurable,  you  will  steal  to  eat ;  and  you  will  then  be  sold  into 
slavery  ;  or  if  you  do  not  steal,  you  will  die. 

Observe  what  I  say  to  you,  work  and  labour  with  cheerfulness  and 
gladness.  Grasp  the  helve  of  the  cleaver  firmly,  hold  it  with  a  strong 
grip.  Expose  yourselves  to  the  heat  of  the  sun,  and  to  the  pouring 
rains,  and  the  fierce  winds.  Bend  down  your  backs,  hold  firmly  the 
hoe,  and  live  among  the  weeds.    What  you  do,  do  thoroughly, 
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completely.  We  love  happiness ;  and  oar  greatest  happiness  is  to  clear 
oar  fields  and  to  bnild  our  houses. 

I  tell  you  truly,  every  thing  is  in  the  earth.  Therefore  I  say  to 
yon,  bend  down  your  baoks,  grasp  the  hoe,  hoe  deep,  weed  clean ; 
and  you  will  obtain  eatables.  Then,  in  times  of  scarcity  and  famine 
you  will  be  able  to  purchase  kyee-^es.  Grasp  the  axe  firmly,  and  clear 
a  wide  field  ;  and  you  will  obtain  abundance  of  paddy.  Then  when 
times  of  scarcity  and  famine  come,  you  will  be  able  to  buy  buffalocR, 
and  they  will  be  the  gains  of  your  labour,  the  work  of  your  hands. 

If  you  want  to  obtain  gongs,  weed  and  make  it  all  clean  around 
your  paddy.  Then  when  times  of  scarcity  and  famine  come,  you  will 
be  able  to  purchase  gongs  ;  and  they  will  be  the  gains  of  your  labour, 
the  work  of  your  bands. 

If  you  want  to  obtain  silver,  plant  your  fields  industriously,  ami 
when  the  rains  come,  your  paddy  will  spring  up  abundantly,  and  you 
will  have  good  crops.  Then  you  will  be  able  to  procure  silver,  and 
it  will  be  the  gains  of  your  labour,  the  work  of  your  hands. 

If  you  want  to  obtain  hogs  and  fowls,  take  cotton  and  make  clothes. 
Then  you  will  be  able  to  procure  hogs  and  fowls,*  and  they  will 
be  the  gains  of  your  labour,  the  work  of  your  hands. 

If  you  want  handsome  clothes,  spin  thread  diligently,  put  in  the 
woof  and  the  warp,  and  weave.  Then  you  will  obtain  clothes,  and 
they  will  be  the  gains  of  your  labour,  the  work  of  your  hands. 

All  things  are  in  the  earth,  and  every  one  who  will  work  hard, 
will  obtain  them  ;  and  he  will  have  eatables  and  drinkables,  and  will 
become  rich,  and  will  have  in  abundance,  When  he  dies,  he  will 
leave  his  property  to  his  children  and  grandchildren,  and  they 
will  enjoy  it.  It  will  not  be  like  those  who  obtain  property  by 
reprisals  and  forays.  That  is  ill-gotten  wealth,  and  is  accompanied 
by  hatred  *aad  malice  ;  and  theu*  children  never  enjoy  it.  It  goes  to 
to  their  enemies. 

Children  and  grandchildren,  work  hard,  put  forth  every  exertion, 
and  you  will  obtain  everything  by  the  labour  of  your  own  hands. 

Indolence. — Therefore  I  say  to  you  concerning  the  indolent.  Lazy 
people  do  not  like  to  expose  their  bodies  to  the  sun,  or  rain,  so  their 
skin  and  flesh  are  comfortable,  and  do  not  suffer  like  the  skin  and 


^  That  is  by  selling  the  clothes. 
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flesh  of  the  industrious  ;  but  though  their  skin  and  flesh  are  comfort- 
able, their  stomachs  and  mouths  are  often  very  uncomfortable.  Some- 
times the  mouth  of  the  lazy  man  eats,  and  his  stomach  is  satisfied  ; 
but  often  his  mouth  finds  nothing  to  eat,  and  his  stomach  is  in  great 
distress ;  and  this  is  because  he  does  not  work  with  his  hands.  Children 
and  grandchildren,  do  not  become  imitators  of  people  like  these. 

Help  the  poor, — Children  and  grandchildren,  work,  every  one  of 
you,  and  be  prepared  for  a  time  of  famine.  Then,  when  a  time  of 
scarcity  or  famine  comes,  let  not  the  rich,  and  those  who  have  all 
the  rice  and  paddy,  reject  the  poor  who  have  nothing  ;  that  you  may 
not  lose  your  honour,  and  be  abused  ;  but  that  you  may  be  honoured 
and  respected.  When  hard  times  come  and  there  is  famine  in  your 
midst,  let  the  wealthy  help  those  who  have  nothing  with  which  to 
buy,  and  cannot  borrow. 

Widows  and  Orphans, — Children  and  grandchildren,  do  not  forsake 
the  widows  and  orphans.  You  must  take  care  of  the  widows  and 
orphans,  you  must  look  after  those  who  have  nothing,  all  that  can 
neither  buy  nor  borrow  ;  that  the  poor,  the  widows  and  the  orphans 
may  not  die  of  hunger  nor  become  slaves.  Then  it  will  be  noised 
abroad  in  other  lands,  that  on  your  streams,  in  your  land  there  are 
many  wealthy  men,  and  many  elders  ;  and  that  they  take  care  of  the 
poor,  and  the  widows  and  the  orphans,  and  that  there  none  die  of 
hunger,  or  become  slaves  among  them.  When  you  are  tbus  praised, 
none  will  dare  to  speak  evil  of  you  ;  and  you  will  become  powerful, 
and  be  honoured. 

But  if  you  do  not  work,  you  will  have  nothing  and  come  to  shame 
because  you  have  nothing.  And  if  you  have  property,  but  do  not 
look  after  each  other  ;  if  you  are  covetous,  and  do  not  give  compas- 
sionately, you  will  come  to  shame  on  that  account. 

When  famine  comes  among  you,  if  you  do  not  look  after  the  poor, 
and  the  widows  and  the  orphans  ;  if  you  do  not  take  care  of  those 
who  have  nothing,  they  will  die  of  hunger  or  become  slav^.  Then 
the  inhabitants  of  other  countries  will  hear  and  say  :  We  hear  that 
in  that  country  the  poor,  and  the  widows  and  the  orphans  become 
slaves,  or  die  of  starvation  "  Then  the  inhabitants  of  other  countries 
will  abuse  you,  and  speak  evil  of  you  and  say,  "  The  people  of  that 
land  are  all  the  children  of  poverty.    There  are  no  rich  men  among 
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tliem  ;  or  if  there  be  one,  he  is  a  covetous  fellow,  and  does  not  take 
care  of  his  people  ;  and  he  leaves  them  to  die,  or  become  slaves." 
After  you  get  such  a  bad  character  as  this,  should  you  become  exceed- 
,  ingly  wealthy,  and  exalt  yourselves,  and  set  yourselves  up  for  this  and 
that,  the  people  of  other  lands  will  not  believe  you,  will  not  fear  you, 
will  not  regard  you  at  all. 

Love, — Children  and  grandchildren,  love  one  another.  Do  not 
quarrel,  do  not  find  fault  with  each  other.  When  we  are  in  the 
village  we  are  separate  people,  but  when  we  go  together  to  clear  the 
fields,  we  are  brethren  ;  and  if  one  is  taken  sick  on  the  road,  or  in 
the  jungle,  we  must  take  care  of  him ;  we  must  look  after  each  other. 
When  we  cut  fields  together,  we  are  brethren,  and  if  one  is  sick,  all 
are  sick  ;  if  one  dies,  all  die,  and  we  must  carry  his  body  back  to  his 
house,  and  lay  it  in  the  hail,  that  his  brethren  may  see,  and  his 
children  may  see,  and  his  wife  may  see  that  he  is  dead. 

Love  peace, — Children  and  grandchildren,  love  peace,  and  you  will 
live  in  peace,  and  live  to  be  old.  He  who  loves  peace,  his  house  will 
be  established,  and  it  will  be  permanent.  He  will  sleep  in  peace  and 
have  agreeable  food  to  eat.  He  who  walks  in  peace,  will  enjoy 
peace.  He  will  have  associates,  he  will  have  friends.  His  daughters 
will  demean  themselves  with  propriety,  and  his  sons  will  live  happily. 
He  will  have  no  adversaries,  he  will  have  no  enemies.  The  lovci-s  of 
peace  will  live  long  and  be  prosperous. 

Evil  doers, — The  evildoer  has  no  friends  ;  he  has  no  houses,  no 
fields  ;  but  he  has  adversaries  and  enemies.  His  daughters  will  bo- 
come  slaves,  his  sons  servants.  His  wife  will  become  the  wife  of 
another,  and  his  kyee-zees  and  gongs  will  be  all  expended.  His 
kyee-zees  will  become  the  kyee-zees  of  others  ;  his  money  the  money 
of  others.  His  land  will  be  destroyed,  and  his  country  will  come  to 
destruction. 

Children  and  grandchildren,  take  no  pleasure  in  them.  Evildoers  do 
iK)t  live  to  be  old.     Their  ways  go  up  quickly  to  old  age  and  death. 

Duty  to  Parents, — Children  and  grandchildren,  he  who  does  not 
love  his  father  and  mother,  will  suffer  for  his  sin.  When  he  was 
small,  his  mother  gave  him  the  milk  of  her  breast  to  drink,  and  8he 
bore  him  about,  and  carried  him  pick-a-pack,  and  cleaned  hiiu  when 
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be  was  dirty  ;  and  when  lie  cried,  his  mother  sympathised  with  him, 
aud  did  uot  laugh  at  him.  Great  are  the  sutferiugs  that  bis  mother 
endured  for  him  while  he  was  an  infant. 

Therefore,  when  a  man  is  gi-own  up,  he  •  must  take  care  of  his. 
mother  ;  if  he  does  not  take  care  of  his  mother,  if  he  does  not  fur- 
nish her  food  and  drink,  he  will  suffer  lot  his  sin.    He  will  be 
afflicted,  and  become  poor. 

Your  father  left  your  mother  in  the  bouse  to  watch  you,  and  be 
went  out  and  worked  bard  for  you  and  your  mother,  that  you  might 
have  food  and  grow,  and  that  your  mother  might  have  leisure  to 
watch  you.  If  your  mother  had  not  bad  food  provided  for  her,  she 
would  have  bad  to  leave  you  in  the  house,  and  you  might  have  fallen 
out  of  it  and  been  killed.  In  order  therefore  that  your  mother  might 
take  care  of  you,  your  father  went  oat  to  work,  and  endured  burning 
beat,  and  bore  the  drenching  rain. 

Therefore,  children  and  grandchildren,  when  you  grow  up,  you 
must  take  care  of  your  father,  and  provide  bim  with  food  and  drink. 
He  that  does  not  take  care  of  bis  father,  will  suffer  for  bis  sin.  When 
the  God  of  heaven  and  earth  looks  down  upon  him,  he  will  punish 
bim  for  bis  sin,  and  be  will  become  poor  and  wretched.  If  be  works, 
be  will  not  succeed  in  obtaining  anything,  and  be  will  become  sickly^ 
weak,  and  helpless. 

Humility, — Children  and  grandchildren,  he  who  does  not  bumble 
himself,  but  exalts  himself,  and  regards  bis  relatives  as  nobody,  and 
makes  forays  and  extorts  from  his  brethren  without  cause,  and  doee  ai) 
be  likes,  and  is  proud,  and  beats  others  for  nothing,  be  will  not  live 
to  old  age,  be  will  die  young. 

Because  he  acts  proudly,  and  extorts  from  his  brethren  without  cause, 
the  God  of  heaven  and  earth  will  look  down  upon  bim,  and  will  say, 

This  man  has  done  thee  no  evil,  thou  ougbtest  not  to  have  done 
evil  to  him.*'  Then  the  man  that  exalted  himself,  and  did  the  evil, 
will  suffer  punishment  for  bis  sin,  and  be  will  become  poor  and 
wretched.  If  he  has  kyee-zees,  be  will  lose  them,  if  be  has  money, 
be  will  not  enjoy  it ;  and  though  be  should  have  sons  and  daughters, 
they  will  not  live  to  help  bim.  They  will  die  without  apparent 
cause,  and  he  will  be  left  wretched  and  childless  alone,  unhappy,  un- 
able to  work,  and  without  means  to  purchase  anything. 
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Swearing. — Children  and  grandcliildren,  by  no  means  cnrse  each 
other.  If  there  be  canse  for  it,  swear,  but  unless  your  brethren  make 
tremble  in  your  hearts,  do  not  curse  and  swear  causelessly.  For  I  say 
to  you,  if  yonr  brethren  make  trouble  in  your  hearts,  and  you  curse 
them,  and  imprecate  evil  on  them,  the  curse  will  really  come  upon 
them.    Because  they  did  evil,  the  evil  curse  will  come  upon  them. 

But  if  people  do  not  make  trouble  in  our  hearts,  do  not  curse  them 
causelessly.  For  when  you  curse  each  other  without  cause,  yonr 
cnrees  go  from  one  place  to  another  to  see  to  whom  they  belong,  and 
when  they  find  no  owner,  the  Lord  of  the  lands  and  the  waters, 
the  God  of  heaven  and  earth,  is  diHpleased  ;  and  he  says  to  the  curse, 
"  There  is  no  reason  why  thou  shouldest  hit  this  man  ;  he  has  done 
no  evil,  go  back  to  the  man  that  sent  thee."*  Then  the  curse  returns 
to  the  man  who  sent  it,  and  enters  into  his  boiled  rice,  and  into  his 
water,  and  under  his  finger  nails,  and  he  eats  it ;  and  it  hits  the 
nun  who  sent  it,  and  he  dies. 

Children  and  grandchildren,  this  is  assuredly  true.  Anciently 
there  was  a  man  who  had  ten  children,  and  he  cursed  one  of  his 
brethren,  who  had  done  him  no  injury  ;  but  the  curse  did  the  man  no 
harm,  and  he  did  not  die.  Then  the  curse  returned  to  the  man  who 
Beat  it,  and  all  his  ten  children  died.  Not  a  single  one  survived. 
Then  the  man  repented,  because  his  children  died,  and  he  said  ; 
^  Hereafter,  may  I  never  curse  more.  That  man  did  me  no  wrong. 
I  cursed  him  without  reason.  There  was  no  cause  for  it,  so  the  curse 
retnmed  and  came  upon  my  children  ;  and  all  my  ten  children  have 
died.  The  God  of  heaven  and  earth,  the  Lord  of  the  lands  and  the 
waters,  has  killed  them,  that  we  may  not  curse  people  causelessly." 

Govelousneaa. — Children  and  grandchildren,  do  not  covet  the  money, 
do  not  covet  the  kyee-zees  of  others.  Covet  not  the  oxen  and 
buffaloes  of  your  brethren.  These  things  are  at  your  own  hands,  if 
yon  will  be  careful  and  work  hard- 

Partiality, — Children  and  grandchildren,  do  not  act  partially  ;  do 
not  have  r^ard  for  one  more  than  another. 

BackhUif^, — Children  and  grandchildren,  do  not  backbite,  do  not 
•blue  people  who  are  not  present. 

•  "  The  curse  caaseless  shall  not  come."— Prov.  xxvi,  2. 
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Hatred. — Children  and  grandchildren,  do  not  hate  each  other,  do 
not  give  way  to  hatred. 

Exacting  Fines, — Children  and  grandchildren,  do  not  require  fines 
for  trespass,  for  breaking  your  arbitrary  rales  or  regulations.  Though 
others  make  you  pay  fines  for  trespass,  do  not  you  make  them  pay 
you  for  trespasses  in  return. 

Falsehood. — Children  and  grandchildren,  do  not  testify  to  words 
which  are  false.  In  buying  and  selling  do  not  use  deception.  Do 
not  defraud,  do  not  be  dishonest  in  your  transactions. 

Quarrelling. — Children  and  grandchildren,  do  not  do  evil  to  each 
other,  do  not  strike  and  beat  each  other,  do  not  rage  against  each 
other.  Do  not  extort  from  each  other.  Do  not  push  each  other 
down.  Be  careful.  Do  not  pull  each  other's  hair,  do  not  slap  each 
other's  cheeks.  These  things  are  wrong  in  the  sight  of  the  God  of 
heaven  and  earth.  Cultivate  adjoining  fields,  build  neighbouring 
houses.  When  you  eat  rice  together,  do  not  boast  against  each 
other  ;  when  you  drink  whisky  together,  do  not  strike  each  other. 
The  former  elders  said,  "  Sleeping  together  is  warmth,  eating 
together  is  sweet,  travelling  together  is  pleasant." 

Oppression. — Children  and  grandchildren,  why  is  it  that  one  and 
another  suffer  so  exceedingly  as  they  do  ?  It  is  because  he  exalted 
himself  at  first,  and  said  :  "  I  am  a  man,  and  my  hands  are  strong." 
And  he  sold  into  slavery  the  widow  and  the  orphan,  and  regarded  his 
relation  as  nobody.  And  he  extorted  money  from  others,  and  treated 
others  outrageously  ;  so  when  he  became  old,  and  his  strength  failed 
him,  his  enemies  rose  up  that  he  had  wronged,  and  retorted  on  him, 
and  he  suffers  for  his  sins.  He  did  evil,  and  his  evil  returns  upon 
him  ;  and  ho  grieves,  and  weeps,  and  suffers  anguish  ;  and  when  he 
dies  he  has  no  one  to  bury  him.  and  his  body  remains  in  the  field, 
and  the  birds  devour  it. 

Theft, — Children  and  grandchildren,  do  not  steal.  Those  who 
steal  or  destroy,  defraud  or  act  dishonestly,  their  deeds  are  by  no 
means  secret.  Though  the  doers  say  nothing,  though  their  mouths 
do  not  speak  ;  their  deeds  will  become  manifest  in  the  ordeal  by 
water,  and  the  ordeal  of  ascending  trees.  You  will  be  beaten  in 
remaining  under  water,  you  will  be  beaten  in  ascending  trees.  You 
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will  dive  into  the  water,  and  come  up  to  the  surface  quickly ;  you  will 
ascend  trees  and  fall  down.  It  happens  so,  because  you  have  stolen, 
and  destroyed,  and  dealt  fraudulently,  and  have  displeased  the  God 
of  heaven  and  earth.  The  God  of  heaven  and  earth  sees,  the  Lord  of 
mountains  and  hills  sees,  Thie-kho  Shukha  sees. 

Children  and  grandchildren,  if  you  are  hungry,  bend  down  your 
backs,  and  weed  hard.  If  you  want  fish,  take  your  hand-net  and  go 
fishing.  If  you  want  rats,  set  traps  for  them  ;  and  if  you  want  to 
eat  beef,  deer  and  stags  are  abundant  in  the  jungles,  and  they  are  to 
be  had  without  price.  They  have  no  ownei*8,  no  one  claims  to  have 
nurtured  and  fed  them.  Dig  deep  pits  in  their  paths,  that  they  may 
fall  into  them  ;  and  set  nooses,  by  which  they  may  be  noosed  and 
sprung  up  in  the  air.  Feed  yourselves  and  families  in  this  way. 
Borrow  not,  go  not  into  debt.  By  no  means  leave  debts  for  your 
children  to  pay  after  your  death. 

Every  one  that  does  not  work  hard  with  his  hands,  when  he  steals 
or  borrows  laughs  ;  but  when  he  is  required  to  pay,  and  has  nothing  ; 
then  he  weeps.  And  every  one  when  he  steals,  and  his  deeds  are  hidden, 
puts  himself  forward  as  an  honest  man,  and  is  bold  and  laughs  ;  but 
when  his  true  character  becomes  manifest,  and  he  is  required  to  pay, 
all  abuse  him  and  speak  evil  of  him,  and  call  him  a  robber  ;  and  his 
honor  is  destroyed,  and  he  becomes  exceedingly  ashamed.  No  one 
will  believe  his  professions  of  honesty  afterwards.  They  will  say  to 
him ;  *'  Once  honest,  ten  times  honest ;  once  a  thief,  ten  times  a  thief.*' 

Forays. — Children  and  grandchildren,  do  not  make  yourselves 
wretched  by  making  forays,  and  taking  the  property  of  your  brethren 
for  nothing.  It  is  wrong  for  you  to  take  forcibly  the  possessions  of 
your  brethren.  It  will  be  lost  in  like  manner,  and  your  children  will 
not  enjoy  it.  Do  not  engage  in  forays  ;  do  not  make  reprisals  for  in- 
jaries  received.  Those  who  make  forays  make  enemies  who  will 
never  forget  them,  and  the  ground  around  their  houses  will  never  be 
smooth,  but  will  be  filled  with  caltrops*  and  arrow  heads.  Tliey 

•  Not  precisely  caltrops,  bnt  pointed  bamboos,  a  few  inches  high  set  firmly 
in  the  gronnd,  at  an  angle  of  about  45**,  to  pierce  the  foot  of  an  enemy  while 
nmning  to  or  from  the  house.  They  are  rather  formidable  weapons  in  their 
waj.  I  have  seen  a  man's  foot  with  a  hole  quite  through,  made  by  one  that 
caught  him  on  the  top  of  his  foot  while  running  awa^  • 
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will  not  be  able  to  sleep,  and  they  will  be  unhappy  while  awake.  If 
they  obtain  kyee-zees  or  money,  they  will  not  use  them  themselves. 
If  they  raise  hogs  or  catch  wild  fowls,  they  will  not  eat  them  them- 
selves. Their  enemies  will  possess  them,  and  eat  them  without  labour, 
and  they  themselves  will  come  to  abject  wretchedness. 

Killing, — Children  and  grandchildren,  do  not  kill  each  other  came- 
lessly.  Man  is  not  like  a  beast.  Man  has  a  Lord  and  Master ;  be 
is  not  like  the  wild  animals.  We  are  the  children  of  Thie-kho,  the 
children  of  Shn-kha  ;  we  are  the  children  of  8hie-oo,  the  children  of 
Yu-wa,  and  our  God  created  us.    Therefore  do  not  kill  each  other. 

The  man  who  kills  his  brother  without  reason,  who  is  not  angry 
with  him  nor  hates  him  ;  that  man  will  be  killed  without  cause  in 
like  manner. 

When  a  man  kills  his  brother,  Thie-kho  Shukha  sees  it,  the  Qod  of 
heaven  and  earth  sees  it  ;  and  Thie-kho  Shukha,  and  the  God  oi 
heaven  and  earth  look  with  compassion,  and  the  tears  flow  from  his 
eyes,  and  he  says  to  the  murderer  :  "  Thou  hast  killed  this  man  and 
he  did  thee  no  harm.  Thou  oughtest  not  to  have  killed  him,  and  thou 
wilt  be  killed  in  return." 

Therefore,  he  who  kills  will  be  given  up  by -the  Lord  of  the  knds 
and  the  waters  into  the  hands  of  his  enemies,  and  they  will  kill  him. 
He  will  not  escape  death.  Be  warned,  those  who  kill,  death  takes 
note  of  them.  They  will  come  to  want  and  distress,  and  be  helpless. 
When  night  comes,  they  will  long  for  the  day  ;  and  when  day  comes 
they  will  long  for  the  night.  They  will  grieve,  and  take  their  full 
of  grief  ;  they  will  weep,  and  take  their  full  of  weeping  ;  and  their 
end  will  be  death.  When  they  die,  they  will  have  no  children,  and 
there  will  be  none  to  bury  them.  Their  bodies  will  be  left  naked  iu 
the  fields,  and  the  vultures  will  devour  them.  These  things  I  have 
seen  with  my  own  eyes,  I  know  them  from  my  own  heart  ;  and  they 
have  often  happened  among  us. 

Adultery  and  Fomicatiori. — Children  and  grandchildren,  do  not  com- 
mit adultery  or  fornication.  If  you  wish  for  a  wife  or  husband,  take 
one  in  an  upright  way  with  a  marriage  feast.  Do  not  act  covertly. 
If  you  commit  fornication,  your  daughters  will  die,  and  your  sous  will 
not  live  ;  and  the  country  will  be  defiled  and  destroyed  on  your 
account. 
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When  you  commit  adultery  or  fornication,  or  have  illegitimate 
children,  it  is  displeasing  to  Thie-kho  Shu-kha,  it  is  displeasing  to  the 
God  of  heaven  and  earth.  Then  the  rains  do  not  come  at  the  proper 
time,  and  the  dry  season  is  irregular.  The  crops  are  bad,  and  the 
hanter  is  unsuccessful ;  and  your  vegetables  do  not  come  np ;  because 
you  commit  fornication  and  adultery. 

You  are  poor  and  become  slaves  because  you  do  that  which  dis- 
pleases the  God  of  heaven  and  earth.  This  he  makes  known  to  you 
by  bringing  on  you  troubles  and  difficulties,  in  order  that  you  may 
not  do  evil.    Children  and  grandchildren,  be  careful. 

Suicide. — There  is  no  command  against  suicide.  It  is  very  common 
where  Christianity  has  not  been  introduced,  and  the  Karens  seem  to 
see  little  or  no  guilt  in  it.  It  is  regarded  as  an  act  of  cowardice,  and 
the  suicide  is  not  awarded  an  honorable  burial ;  but  we  are  nowhere 
told  that  it  is  displeasing  to  the  God  of  heaven  and  earth. 

It  is  singular  that  hanging  is  almost  the  exclusive  way  by  which 
Karens  commit  suicide,  while  poisoning  is  the  most  favourite  mode 
with  the  Burmese. 

If  a  man  has  some  incurable  or  painful  disease,  he  says  in  a  matter* 
of-fact  way,  that  he  will  hang  himself ;  and  does  as  he  says.    If  a 
girPs  parents  compel  her  to  marry  the  man  she  does  not  love,  she 
Hangs  herself.    Wives  sometimes  hang  themselves  through  jealousy, 
j  sometimes  because  they  quarrel  with  their  husbands,  and  sometimes 
I  out  of  mere  chagrin,  because  they  are  subjected  to  depreciating  com- 
I  parisons.    It  is  a  favourite  threat  with  a  wife  or  daughter,  when  not 

iUowed  to  have  her  own  way,  that  she  will  hang  herself. 
I     One  of  Mrs.  Mason's  Paku  pupils  went  and  taught  school  in  a 
Bghai  village,  where  she  was  very  popular.    The  village  preacher 
observing  his  wife  at  her  toilet  one  day,  remarked  jocosely  ;  "  You 
need  not  rub  your  face  so  much,  for  you  cannot  make  yourself  look  as 
handsome  as  the  Paku  girl."    She  said  nothing,  but  immediately 
rose  up,  and  went  and  hanged  herself, 
j     A  young  man  in  my  employ  recollects  twenty-five  persons  who  have 
hung  themselves  within  the  last  fifteen  years,  in  the  circle  of  villages 
with  which  ho  is  acquainted,  eleven  within  ten  years.    Of  the  whole 
Qomber,  ten  were  men  and  fifteen  women. 
I  20 
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Criminal  Law, — The  general  principle  of  criminal  law,  which  the 
Karens  recognise  as  just,  is  exactly  the  same  as  the  Mosaic.  An  eye 
for  an  eye,  and  a  tooth  for  a  tooth.  The  elders  said,  If  made  blind, 
take  oat  an  eye  in  return  ;  if  the  ear  is  cut  off,  cat  off  an  ear  in 
return  ;  if  an  arm  is  broken,  break  an  arm  in  return." 

The  elders  do  not,  however,  recommend  the  exaction  of  these  terms. 
They  say  again  :  In  order  that  we  may  not  subject  ourselves  to 
lines  and  punishment,  we  must  allow  others  to  treat  us  as  they  choose. 
We  must  humble  ourselves  ;  we  must  not  retaliate.  If  we  are  struck, 
we  ought  not  to  strike  again.  If  one  grasps  the  head,  grasp  the 
floor  ;  if  one  slaps  the  face,  slap  the  floor.  If  we  are  made  blind,  we 
must  not  make  blind  in  return  ;  if  our  ears  are  cut  off,  we  must  not 
cut  off  the  ear  in  return.  The  long  is  before,  the  short  is  behind.* 
Loving  peace,  gives  a  wide  place  ;  loving  evil,  gives  a  narrow  space. 
It  is  difficult  to  obtain  happiness,  easy  to  get  evil.  If  we  want  evil, 
it  is  at  hand  before  all  the  water  has  run  out  of  a  vessel  that  has  been 
upset." 

Law  of  Inheritance, — The  father  wills  his  property  to  his  children  ; 
and  it  is  the  custom  to  share  it  nearly  equally  among  them  ;  but 
always  giving  the  eldest  son  the  largest  share,  and  sometimes  giving 
a  little  more  to  the  youngest  than  to  those  between.  Nothing  is 
given  to  the  widow,  but  she  is  entitled  to  the  use  of  the  property  till 
her  death. 

When  a  Karen  of  property  made  his  will,  before  letters  were  intro- 
duced, he  killed  an  ox,  or  a  buffalo,  and  made  a  feast  at  which  every 
inhabitant  of  the  village  was  invited  to  attend.  At  the  feast,  he 
declared  his  wishes,  as  to  the  disposal  of  his  property  ;  and  prayed 
that  the  disposition  he  had  made,  might  be  carried  out  after  his  death. 

The  mother  has  no  property  of  her  own.  If  she  brought  property 
at  her  marriage,  it  became  her  husband's  ;  but  at  her  husband's  death, 
Bhe  takes  his  place,  the  Karens  say,  and  the  property  ig  hers  to  use 
till  her  death  ;  after  which,  it  goes  to  the  children,  according  to  the 
will  of  the  father.  She  has  no  power  to  make  any  other  disposition 
of  it. 

In  the  event  of  a  second  marriage,  the  children  of  a  mature  age 
take  possession  of  the  property  their  father  left  them.    The  second 
•  That  is,  the  ftitore  is  long,  the  paat  ia  short. 
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hiuband  is  not  allowed  to  appropriate  to  himself  any  part  of  the 
property  of  the  first  husband  ;  nor  can  the  children  of  the  second 
mairiage  share  in  it,  thoogh  in  the  case  of  minors  it  may  remain  in 
the  mother's  hands. 

61.  Lawgiver. — No  tradition  of  any  legislator,  or  lawgiver  has 
been  fonnd.  The  Karens  ascribe  all  their  laws,  and  instructions,  to  the 
«lder8  of  preceding  generations,  and  have  no  idea  of  any  period  when 
they  did  not  exist. 

62.  Change  of  Lam, — The  Karens  never  make  any  alterations  in 
their  laws,  or  regulations,  for  the  government  of  their  country.  They 
seem  to  think  that  everything  of  the  kind  has  come  down  to  them 
h(m  the  ancients  in  a  state  of  perfection,  requiring  neither  addition 
nor  alteration. 

63.  Observance  of  their  laws, — In  respect  to  the  observance  of 
^eir  laws,  or  the  instructions  of  their  elders,  very  little  can  be  said 
in  favour  of  those  who  have  not  come  under  the  influence  of  Christiani- 
ty ;  and  many  that  worship  with  Christians  are  Christians  in  name 
only. 

The  truth  can  be  obtained  from  a  Karen  much  readier  than  from  a 
Barman,  because  he  is  much  less  artful ;  not  that  he  has  any  more 
regard  for  the  commands  of  the  elders  than  the  Burman  has  for  the 
commands  of  Oaudamaa.  I  have  never  yet  met  with  a  Karen,  in  the 
dinrch  or  out  of  it,  that  when  he  had  committed  a  wrong,  would  not 
ieU  a  falsehood  to  cover  it.  They  have  no  regard  to  their  engagements 
or  promises.  What  a  Karen  says  he  will  not  do  to-day ;  under  a  change 
of  circumstances,  he  will  do  to-morrow,  and  seem  to  think  it  all  right. 
He  has  changed  his  mind,  he  says,  and  that  is  sufficient. 

They  have  no  idea  of  suffering  for  truth  and  righteousness.  If  their 
leaders  or  associates  do  what  is  confessedly  wrong ;  they  think  it  quite 
excusable  to  go  with  the  multitude.  They  join  themselves  to  forays, 
in  which  they  are  not  concerned,  and  think  they  do  no  wrong, 
however  unjust  the  attack,  because  they  were  hired  by  others,  with 
whom,  they  deem,  the  guilt  of  their  robbery  or  murder  rests. 

Theft  among  themselves  is  usually  discovered  and  severely  punished, 
80  the  people  are  ordinarily  honest ;  but  they  have  no  conscience 
about  abstracting  small  articles  when  they  are  not  likely  to  be 
discovered. 
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They  are  exceedingly  vindictive,  and  demand  heavy  damages  from 
those  who  have  injured  them ;  and  are  most  implacable  enemies.  The 
dying  charge  of  a  father  to  his  sons,  is  often  for  them  to  avenge  his 
wrongs,  real  or  imaginary,  and  should  they  be  unable  to  do  so,  to 
transmit  the  charge  to  their  posterity.  A  Claikho  chief  was  put  in 
jail,  and  I  visited  him.  He  was  very  humble,  and  promised  every 
thing  to  get  out.  I  interceded  for  him  and  he  was  released.  He  was 
treated  by  our  Karens  with  all  possible  kindness,  the  few  days  he 
staid  with  them.  He  soon  after  died  in  the  jungles,  and  his  last 
words  to  his  family  were,  that  they  should  avenge  his  death  on  the 
party  that  had  caused  his  apprehension. 

Natural  affection  too  is  weak  among  them.  It  is  no  uncommon 
thing  for  a  man  to  curse  and  strike  his  mother ;  and  children,  not- 
withstanding the  instructions  of  the  elders,  take  very  little  care  of 
their  parents.  I  have  stood  over  an  old  woman  dying  alone  in  a 
miserable  «hed,  and  tried  in  vain  to  induce  her  children  and  grand- 
children, close  by  to  come  to  her  help. 

The  Oho-kho,  a  Bghai  clan,  it  is  said  by  those  who  know  them, 
often  sell  their  relations  into  slavery.  If  a  child  is  sickly,  and  the 
parents  think  it  will  not  live  to  advantage,  they  sell  it  off,  when 
occasions  offer,  to  strangers.  They  say  among  themselves  ^  This 
child  will  never  grow  up  and  become  our  posterity.  It  is  continually 
sick,  and  will  never  be  able  to  do  any  thing  for  us.  We  had  better 
sell  it,  and  then  we  shall  get  its  price  to  eat.''  In  seasons  of  scarcity, 
they  frequently  sell  their  orphan  nephews,  and  nieces  to  obtain  paddy. 
Occasionally,  when  a  mother  gives  annoyance  to  her  children  by 
reproving  them  ;  one  will  say  :  My  mother  talks  excessively.  I  shall 
not  be  happy  till  she  dies.  I  will  sell  her,  though  I  do  not  get 
more  than  a  gong  or  five  rupees  for  her.''  And  he  sells  her.  If  an 
uncle  dies,  they  often  sell  the  widow ;  and  if  a  brother  dies,  they 
demand  ten  rupees,  of  the  widow  as  the  price  of  her  husband,  their 
brother ;  and  if  she  has  not  the  means  to  pay,  she  is  sold  into  slavery. 
So  also,  if  a  married  woman  dies,  her  relatives  demand  a  large  price 
of  her  husband,  which  he  must  either  pay  or  become  a  slave  or  fight ; 
and  if  he  has  no  money,  he  usually  chooses  the  last  alternative. 

64 — 67.  Administration  of  the  Laws. — It  is  instructive  to  see  how 
different  the  same  act  looks  when  viewed  from  different  stand-points. 
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The  forays  of  the  wild  Karens  appear  to  civilized  people  little  better 
than  nnqnalified  robbery  and  murder  ;  bat  a  Karen  loo^  upon  them 
much  as  Europeans  do  suits  at  law,  and  the  execution  of  judgments 
by  the  sheriff. 

If  a  Karen  is  defrauded  of  his  money  by  dishonest  debtors,  there 
are  no  courts  of  law  to  which  he  can  appeal  for  justice  ;  so  he  calls 

I  on  his  friends,  to  go  and  seize  the  debtor,  and  make  him  pay  the 
debt  with  interest,  or  sell  him  into  slavery.  Forays  of  this  kind  for 
debts  are  called  small  cause  actions,  and  correspond  to  what  we 
denominate  civil  suits. 

If  a  man  is  kiUed,  there  is  no  authority  to  which  a  Karen  can  go, 
to  have  the  homicide  brought  to  justice.  Every  family  is  expected  to 
avenge  its  own  wrongs.  Perhaps  a  man  has  been  mortally  wounded  in 
in  attack,  or  quarrel,  and  he  calls  his  son  and  says  to  him  ;  "  I  have 
been  speared  and  shot  without  cause.  I  am  very  sick.  Should  I  die, 
get  my  value,  obtain  my  price.  If  you  can  get  the  living,  take  the 
living  ;  if  you  can  get  the  dead  take  the  dead."  After  this  charge, 
a  son  deems  it  his  sacred  duty  to  avenge  the  death  of  his  father, 
whenever  a  favourable  opportunity  occurs.  These  are  called  great 
cause  actions,  and  correspond  to  criminal  suits. 
In  all  cases,  it  is  not  the  custom  for  the  man  who  occupies  the 

:  position  of  plaintiff  to  go  to  the  foray  himself.  He  employs  others, 
and  stays  at  home  to  compensate  those  that  go  ;  because  in  the  event 
of  his  death,  there  would  be  no  one  to  pay  them  their  wages,  or  avenge 
their  deaths,  should  they  fall  in  the  attack.    Thus  a  Karen  always 

'  thinks  himself  right  in  taking  the  law  into  his  own  hands  ;  for  it  is 
the  custom  of  the  country,  which  has  the  effect  of  law.  He  is  never 
interfered  with,  unless  he  is  guilty  of  some  act  contrary  to  Karen  ideas 
of  propriety,  when  the  elders  and  the  villagers  interfere  and  exercise 
a  check  upon  him. 

:      CivU  Suit. — When  a  Karen  has  been  repeatedly  to  one  that  owes 

I him  money,  without  obtaining  it,  and  has  perhaps  been  treated  un- 
dvilly,  he  calls  out  the  posse  comttatusy  so  far  as  his  friends  constitute 
the  comitatuSy  and  when  a  favourable  opportunity  occurs,  they  go  and 
seize  the  debtor  in  his  house  or  field  and  bring  him  off ;  sometimes 
taking  along  one  or  two  of  his  family  or  friends. 
When  the  debtor  is  set  down  bound  before  his  creditor,  the  creditor 
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will  say  to  liim ;  "  I  have  no  feud  with  thee.  On  the  contrary  I 
compassionate  thee.-  But  thou  borrowedst  money  of  me,  thou  bor- 
rowedst  kyee-zees  of  me.  The  money  was  in  my  wallet,  and  I  took 
it  out  and  gave  it  to  thee ;  my  kyee-zee  was  in  my  room,  and  I  tied 
a  string  to  it,  and  slung  it  on  thy  head,  and  caused  thee  to  back  it 
away.  Therefore  I  went  and  asked  thee  for  the  return  of  my  money ; 
I  went  and  requested  thee  the  price  of  the  kyee-zee.  But  then 
wouldst  not  pay  me  ;  thou  wert  abusive  to  me  ;  thou  stirredst  up 
strife.  Thy  language  was  contentious  ;  thy  words  were  not  peaceable. 
Thou  didst  not  give  me  food  to  eat ;  thou  didst  not  give  me  water  to 
drink.  Thou  wast  angry  with  me,  thou  didst  hate  me.  I  went  after 
thee,  and  returned  hungry  and  thirsty.  I  ascended  mountains,  and 
descended  into  valleys  ;  I  suffered  from  heat,  and  I  suffered  from  cold. 
Thou  didst  not  repay  mo  my  money,  thou  didst  not  pay  me  for  my 
kyee-zee.  Many  years  have  now  elapsed,  many  months  have  past 
over.  So  now  I  have  commenced  an  action  against  thee  ;  now  I  have 
made  an  attack  on  thee.  Thou  didst  bonow  one  kyee-zee  of  me ; 
now  thou  must  pay  me  two.  Thou  didst  borrow  one  share  of  me, 
now  thou  must  pay  me  two.  Thou  didst  borrow  one  hundred  rupees 
of  me,  now  thou  must  repay  me  two  hundred.  If  thou  dost  not 
pay  me,  I  will  sell  thee  to  repay  me  for  my  money,  to  pay  me  for 
my  kyee-zee.  And  when  I  sell  thee,  I  shall  do  that  which  is  right 
and  proper." 

Criminal  suit, — Men  are  not  unfrequently  killed  in  drunken  broils ; 
but  such  cases  are  not  allowed  by  Karen  custom  to  be  a  cause  of  action. 
No  price  can  be  demanded  for  persons  who  lose  their  lives  in  such 
circumstances.  It  is  argued  there  was  no  malice,  no  intention  to 
kill ;  and  the  person  who  died  was  perhaps  as  much  to  blame  as  the 
man  who  killed  him ;  and  people  are  not  well  responsible  for  what 
they  do  in  a  state  of  intoxication. 

But  when  a  man  has  had  a  near  relative  killed  in  a  foray,  it  is 
deemed  right  that  he  should  have  blood  for  blood,  and  his  friends  and 
others  whom  he  loves,  stand  ready  to  avenge  him  when  called  upon, 
and  they  go  and  make  reprisals. 

Theft, — When  a  thief  is  discovered,  if  it  be  his  first  act,  and  he 
promises  to  be  honest  for  the  future,  he  is  allowed  to  go  free  on 
restoration  of  the  stolen  property.    But  if  he  be  an  habitual  thief, 
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he  is  sold  off  into  slavery  among  strangers,  so  that  the  village 
may  have  no  more  trouble  with  him. 

When  a  man  is  suspected  of  theft,  and  there  is  no  positive  evidence 
to  sustain  the  charge ;  if  he  denies  it,  recourse  is  usually  had  to  the 
water  ordeal. 

The  accused  says  to  the  man  who  brings  the  charge.  "  We  will 
decide  this  matter  ourselves  by  diving  under  water.  If  thou  beatest 
me,  by  remaining  under  water  longer  than  I  do ;  if  I  have  kyee-zees, 
I  will  give  them  unto  thee  ;  if  I  have  slaves,  I  will  give  them  to  thee. 
If  I  do  not  give  thee  the  kyee-zees  or  slaves,  take  my  body  and  rip  it 
open,  take  my  head  and  cut  it  off.  Split  me  in  two  from  head  to 
foot,  and  cut  me  in  two  across." 

Then  the  man  who  makes  the  charge  rises  up,  and  replies :  Thou 
eayest  thou  art  honest,  thou  art  upright.  If  I  have  charged  thee 
falsely,  and  if  I  do  not  beat  thee,  in  remaining  longest  under  water, 
take  my  wife  and  live  with  her,  take  my  kyee-zee  and  caiTy  it  away, 
q)lit  me  in  two  and  cut  off  my  head.'' 

Then  in  the  presence  of  the  friends  of  each  party  they  go  down 
into  the  water  ;  and  a  person  puts  a  board  over  the  heads  of  the  two 
men  as  they  stand  together,  and  puts  down  the  heads  of  both  into 
the  water  at  the  same  instant.  The  man  that  comes  up  first-  to  the 
surface,  is  regarded  as  the  guilty  party  ;  and  he  pays  a  kyee-zee,  if  he 
has  one.  If  he  has  none,  his  friends  pay  it  for  him  ;  but  if  he  has 
neither  kyee-zee  nor  friends,  he  is  put  to  death,  as  he  adjudged  him-  * 
lelf  before  taking  the  ordeal. 

Another  ordeal  is  to  ascend  a  SterauUa  tree  after  it  has  been  strip- 
ed of  its  bark,  and  is  very  slippery.  But  I  have  never  known  it  to 
be  used. 

Adultery  and  Fornication. — When  adultery  or  fornication  has  been 
committed,  the  elders  decide  that  the  transgressors  must  buy  a  hog, 
!    and  kill  it.    Then  the  woman  takes  one  foot  of  the  hog,  and  the  man 

(takes  another,  and  they  scrape  out  furrows  in  the  ground  with  each 
foot,  which  they  fill  with  the  blood  of  the  hog.  They  next  scratch 
the  ground  with  their  hands  and  pray :  "  God  of  heaven  and  earth, 
\  God  of  the  mountains  and  hills,  I  have  destroyed  the  productiveness 
!  d  the  country.  Do  not  be  angry  with  me,  do  not  hate  me ;  but  have 
mercy  on  me,  and  compassionate  me.   Now  I  repair  the  mountains 
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now  I  heal  the  hills,  and  the  streams  and  the  lands.  May  there  be 
no  f ailnre  of  crops,  may  thei'e  be  no  onsuccessfal  labours,  or  nnfortunate 
efforts  in  my  country.  Let  them  be  dissipated  to  the  foot  of  the 
horizon.  Make  thy  paddy  fruitful,  thy  rice  abundant.  Make  the 
vegetables  to  flouiish.  If  we  cultivate  but  little,  still  grant  that  we 
may  obtain  a  little/' 

After  each  has  prayed  thus,  they  return  to  the  house  and  say  they 
have  repaired  the  earth. 

■  If  one  is  a  widow  and  the  other  a  widower,  no  fine  is  required  of 
them,  but  if  one  is  the  wife  of  another  man,  the  adulterer  is  required 
to  pay  a  fine,  and  he  is  not  allowed  to  live  with  the  woman  till  the 
fine  is  paid;  but  after  the  fine  is  paid,  they  are  allowed  to  Hve 
together ;  and  the  husband  takes  the  money,  and  with  it,  they  say, 
procures  another  wife.  He  is  regarded  as  having  obtained  a  divorce 
from  the  adulteress,  and  is  at  liberty  to  marry  again.  If  a  woman  has 
committed  adultery  with  the  husband  of  another  woman,  then  she 
must  pay  a  fine ;  and  after  the  fine  is  paid  the  injured  party  is 
considered  as  divorced  and  can  take  another  husband,  if  she  chooses. 

Adultery,  or  fornication,  is  supposed  to  have  a  powerful  inflnence 
to  injure  the  crops.  Hence  if  there  have  been  bad  crops  in  a  village 
for  a  year  or  two,  and  the  rains  fail ;  the  cause  is  attributed  to  secret 
sins  of  this  character,  and  they  say  the  Ood  of  heaven  and  earth  is 
angry  with  them  on  this  account ;  and  all  the  villagers  unite  in 
making  an  offering  to  appease  him. 

Persons  'possessed  of  poisons. — Poisoning  is  not  uncommon.  The 
Karens  purchase  their  poisons  of  the  Shan  traders  that  travel  among 
them.  One  of  the  most  common  is  described  as  a  yellow  powder,  which 
resembling  turmeric  is  easily  mixed  with  the  food  of  the  victim 
without  danger  of  detection.  This  is  probably  yellow  orpiment,  the 
yellow  sulphuret  of  arsenic. 

Another  poison  is  a  root,  perhaps  the  root  of  Glortosa  superha  ;  bnt 
the  most  virulent,  the  one  that  produces  death  the  quickest  is  said 
to  be  in  little  black  grains,  and  is  supposed  by  the  Karens  to  be  the 
gum  of  a  tree ;  which  must  be  a  mistake. 

It  is  said  that  the  hairs  of  the  whiskers  of  a  tiger,  if  eaten  with  the 
food  produce  death.  They  are  represented  as  producing  coughing  and 
vomiting  of  blood. 
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Some  persons  are  said  to  keep  poison  fangs  in  their  possession  for 
the  purpose  of  killing  people.  These  they  thrnst  into  the  foot  marks 
of  the  person  they  wish  to  kill,  who  soon  finds  himself  with  a  sore 
foot,  and  the  marks  on  it,  as  if  hitten  hy  a  dog.  The  sore  hecomes 
rapidly  worse  and  worse  #ill  death  ensnes. 
Others  are  represented  as  having  a  poison  stone,  in  the  shape  of  a 

I  man's  hand,  which  is  called  the  hand  of  a  demon.  This  is  applied  to 
the  image  of  the  person  to  he  killed.  An  image  is  made  of  clay,  and 
pla«ed  on  the  variegated  leaf  of  a  plant  of  the  ginger  family  ;'  and  the 
stone  hand  is  then  thrown  at  the  small  clay  image  which  it  breaks  to 
pieces.  This  is  supposed  to  represent  the  destruction  of  the  person 
represented ;  who  immediately  sickens  and  dies.  It  is  essential  to 
success,  however,  that  the  operator  sit  on  watch  over  his  image  three 
days  and  three  nights.  If  he  goes  to  sleep  in  that  time,  his  labour 
is  all  in  vain ;  and  he  will  wake  up  with  a  bit  of  flesh  between  his 
teeth,  and  become  pos&Tessed  of  a  demon  ;  so  it  is  about  as  dangerous 
an  experiment  to  the  operator,  as  to  the  one  operated  upon. 

Now  it  is  considered  unlawful  for  a  man  to  have  such  poisons,  real 
or  imaginary,  in  his  possession.  If  found  on  a  man,  he  is  sometimes, 
by  the  voice  of  the  people  bound  and  spread  out  in  the  sun  three  days, 
and  after  d^troying  his  poisons,  he  is  made  to  swear  the  most  solemn 
oaths  that  he  has  no  more ;  and  will  never  procure  more  ;  or  he  is 

i  Bold  off  into  slavery.  If  he  has  been  guilty  of  poisoning,  or  supposed 
to  have  poisoned  any  one,  it  is  considered  a  meritorious  deed  to  put 

I    him  to  death. 

Cwrsing, — Cursing  is,  with  the  Karens,  an  organised  mode  of  punish- 
ment for  crimes  that  cannot  be  reached  in  any  other  way. 

When  a  man  \vill  curse  another  deliberately,  he  goes  on  to  the 
mandah  of  his  house,  and  curses  him  three  evenings  in  succession. 
On  the  third  evening,  he  takes  an  expiring  faggot,  an  addled  egg, 
and  the  last  droppings  of  the  dishes,  which  are  usually  given  to  the 
pigs,  and  he  says  :  "  May  his  life  expire,  like  this  dying  faggot ; 
loay  he  be  destitute  of  posterity  like  this  addled  egg ;  and  may  his 
«id  be  like  this  refuse  of  the  dishes." 

68.  Geography  and  Statistics, — The  most  southern  limit  of  the 
Karens  is  in  the  province  of  Mergui,  north  of  Latitude  12^  ;  and  they 
we  found,  iu  an  uninterrupted  line  to  beyond  lake  Nyoung  Yue  in 


21 


150 


DwellinffSj  works  of  arty  Jaws,  Sfc,  of  the  Karens,     [No.  3, 


about  Latitude  21°.  I  have  followed  up  the  line  myself  into 
Karenee  ;  and  have  met  with  Taru  Karens  from  the  region  near 
Nyoung  ¥ue.  Report  says  they  are  found  much  farther  north, 
but  they  have  not  yet  been  verified.  On  the  west  they  extend 
to  the  Aracan  hills  in  Longitude  92*^,  aad  on  the  east  to  the 
declivities  of  the  mountains  on  the  right  side  of  the  Menam  in  abont 
Longitude  100°.  Thus  they  are  known  to  be  scattered  over  nine 
degrees  of  Latitude,  and  eight  degrees  of  Longitude.  In  Siam  Pro- 
per, at  least,  the  wild  tribes  on  the  east  side  of  the  Menam  are  not 
Karens ;  for  the  late  Dr.  Jones  of  Bangkok,  furnished  md  with  a 
small  vocabulary  of  the  limguage  they  spoke,  imd  I  found  it  wholly 
diverse  from  the  Karen.  The  name  of  the  people  which  he  gave 
me  was  Khd,  and  Yule  has  Ka-huas  on  his  map,  near  the  Cambodia 
river,  who  are  probably  the  same  people. 

69.  Population. — The  Karen  population  of  British  Burmah,  ac- 
cording to  Col.  Phayre's  last  report  is  363,756.  The  Red  Karens  are 
estimated  at  210,000,  which  makes  upwards  of  half  a  million.  For 
Burmah  Proper,  Siam,  and  the  Shan  States  we  have  no  data  what- 
ever on  which  to  estimate  their  numbers,  but  we  may  hazard  a 
conjecture  that  they  amount  to  nearly  half  a  million  more  ;  and  thus 
we  have  a  million  of  Karens  south  of  China.  It  is  not  probable 
that  there  are  more  ;  for  Dr.  Williams  ascertained,  while  in  Bamo, 
that  the  Ka-khyens  in  that  neighbourhood  are  identical  with  the 
Singhpos  ;  and  I  have  seen  Paloungs,  from  the  east  of  Tagoung 
who  assure  me  there  are  no  Karens  in  their  neighbourhood.  The 
tribes  in  the  Irrawaddy  valley,  north  of  Tagoung,  appear  to  be 
allied  to  the  Tibetan  nations  ;  while  the  Karen  relationship  is 
more  with  the  Chinese.    Their  languages  prove  this. 

70.  The  Karen  population  is  certainly  not  on  the  increase.  In 
1831,  when  I  went  to  Tavoy,  the  Government  census  made  the  Karen 
population  of  the  province  about  five  thousand  ;  and  in  1862,  the 
Deputy  Commissioner,  Captain  Stevenson,  reported  it  at  a  little  less 
than  five  thousand.  In  the  interval  of  thirty-one  years,  several 
villagers  have  immigrated  into  the  district  from  Siam,  and  one  or 
two  from  Yeh,  but  I  am  not  aware  that  one  has  left  the  province 
in  that  time.  The  most  then  that  can  be  said  for  the  Karen 
population  of  Tavoy  is,  that  it  is  about  stationary. 
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I  In  Toangoo  the  births  and  deaths,  for  the  last  four  years  among 
I  the  Christian  population,  show  a  slight  increase  of  deaths  over  the 
I  births,  which  brings  us  to  a  similar  result.*  These  examples,  it 
must  be  observed,  are  from  localities  where  there  have  been  neither 
wars  nor  famines  in  the  period  under  review,  and  where  the  people 
have  had  all  the  advantages  of  living  under  the  protection  of  the 
English  Government,  and  have  had  the  help  of  Missionaries  to 
farnish  them  with  considerable  medicine,  and  medical  advice  and 
instruction. 

71.  In  the  Tuneselon  valley,  where  there  have  been  wars  and 
consequent  scarcity  of  provisions,  the  population  has  been  very 
greatly  reduced  within  a  quarter  of  a  century  ;  and  in  Toungoo^ 
while  I  know  of  many  villages  that  are  reported  aa  having  been  much 
larger  than  they  now  are,  I  know  not  one  that  was  said  to  have  in* 
creased,  or  that  has  apparently  done  so  under  my  own  observation. 

72.  The  people  appear  to  be  living  as  they  have  always  lived.  Still, 
the  southern  Karens  have  traditions  of  some  of  their  observances) 
having  been  introduced  by  a  man  called  Mautan  ;  and  they  have  not 
been  universally  adopted.  There  too  they  burn  their  dead,  which 
they  regard  as  a  modern  custom.    Tradition  says  they  formerly  buried 

[     as  the  Toungoo  Karens  do  now. 

74.  There  is  no  tendency  to  union  of  races.  They  have  an  aversion 
to  marrying  out  of  their  own  tribe  even  among  themselves.  Still,  those 
who  live  near  the  Burmese,  do  occasionally  form  connections  with 
them. 

75.  Social  Relations, — The  relations  of  the  Karens  to  the  civilized 
nations  around  them,  are  either  antagonistic,  or  that  of  tributaries. 
The  Burmese  and  Talaings  brought  all  under  tribute  in  their  terri* 
tories,  excepting  a  few  tribes,  and  parts  of  tribes  in  Toungoo,  and 
the  neighbourhood,  that  have  succeeded  in  maintaining  an  uncertain 
independence  subject  to  occasional  raids  upon  them  by  the  Burmese, 
who  burnt  and  destroyed  everything  before  them.  In  return,  if  a  few 
scattered  Burmans  fell  among  them,  they  seldom  escaped  with  their 
lives.  It  may  be  remarked  in  passing  that  bad  as  the  Burmese 
government  is,  the  Karens,  that  have  been  subjected  to  it,  are  more 
thrifty,  more  civilised  in  every  respect,  and  live  more  comfortably,  than 


*  See  Toungoo  News  Sheet,  October,  1864 
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those  who  have  ever  maintained  their  independence  ;  which  goes  to 
prove  that  a  bad  government  is  better  for  a  people  than  no  government. 

Among  themselves,  every  tribe  is  antagonistic  to  each  other.  In 
the  south,  where  there  are  Pwos  and  Sgaus,  one  fought  against  the 
other.  In  the  Mergui  district,  the  Pwos  are  not  now  more  than  half 
as  numerous  as  the  Sgaus,  but  the  numbers  of  the  two  tribes  are  said 
to  have  been  formerly  about  equal  ;  the  present  difference  being  the 
result  of  their  wars  ;  and  before  the  English  took  possession  of  the 
country,  the  Sgaus  were  preparing  for  another  onslaught  on  the 
Pwos. 

In  Toungoo,  the  Bghais  and  Pakus  have  maintained,  from  time 
immemorial,  a  relation  to  each  other,  much  like  that  of  the  French 
and  English  of  past  centuries ;  regarding  each  other  as  natural 
enemies  ;  and  the  Bghais  being  the  most  addicted  to  war,  were 
usually  the  attacking  party  ;  while  the  Bed  Karens  in  the  distance, 
more  powerful  than  either,  looked  impartially  on  both  contending 
parties,  and  plundered  each  as  convenient  opportunities  offered. 
While  these  wars  were  going  on  in  the  east,  the  Bghais  had  another 
enemy  to  contend  with  in  the  Gaikhos,  on  the  north,  with  whom  a 
petty  warfare  has  been  ever  maintained.  Besides  the  wars  of  nations 
and  tribes,  each  village,  being  an  independent  community,  had  always 
an  old  feud  to  settle  with  nearly  every  other  village  among  their  own 
people.  But  the  common  danger  from  more  powerful  enemies,  or 
having  common  injuries  to  requite,  often  led  to  several  villages  uniting 
together  for  defence  or  attack. 

Karen  Free  Masonry, — There  are  established  forms  of  making 
covenants  of  friendship,  by  which  each  party  pledges  himself  to  the 
other  to  be  his  friend  ;  and  to  aid  and  support  him  in  all  circumstances 
throughout  life.  There  are  three  grades.  Mghe,  Tho,  and  Do,  The 
strongest,  and  most  sacred  is  the  Do,  The  obligations  of  the  Tho  are 
less  than  those  of  the-Z>o  ;  and  of  the  Myl^  less  than  the  Tho, 

When  two  persons  wish  to  become  related  to  each  other,  so  as  to 
become  Dos  ;  the  one  who  is  at  home  takes  a  hog,  or  a  fowl,  and 
cuts  off  the  hog's  snout,  or  the  fowl's  bill,  and  rubs  the  flowing 
blood  on  the  front  of  the  legs  of  the  other,  and  sticks  on  them  some 
of  the  feathers  or  down  of  the  fowl.  Then  they  consult  the  fowl's 
bones,  and  if  they  give  a  favourable  response  ;  they  say  ;  "  We  will 
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grow  old  together  ;  we  will  visit  each  other's  houses,  wq  will  ascend 
each  other's  steps." 

The  visitor  next  kills  a  hog  or  fowl,  and  performs  the  same  rites  on 
the  other.  On  consulting  the  fowl's  bones  he  says  ;  "  If  the  fowl's 
bones  are  unfavourable,  we  will  die  separate,  we  will  go  separate,  we 
will  work  separate  ;  we  will  not  visit  each  other's  houses,  we  will 
not  go  up  each  other's  steps,  wo  will  never  see  each  other  but  for  a 
short  time." 

If  the  response  is  favourable,  the  two  have  entered  into  the  rela- 
tion of  jDo,  and  consider  themselves  pledged  friends,  bound  to  help 
each  other  as  long  as  they  live,  in  any  way  that  they  may  require 
assistance  ;  and  they  no  longer  call  each  other  by  their  proper  names, 
bat  by  that  of  Do.  In  seasons  of  famine  or  scarcity,  a  Do  helps  his 
colleague  to  the  extent  of  hie  ability  ;  and  if  a  man  is  abused,  and 
evil  spoken  of,  his  Do  defends  him,  saying  ;  "  That  man  is  my 
Jhy  and  to  speak  evil  of  him,  is  to  speak  evil  of  me.  I  do  not  wish 
to  hear  it." 

Many  multiply  their  Dos  in  different  villages,  so  that  wherever  they 
go,  they  may  be  sure  of  hospitable  treatment  ;  and  if  their  enemies 
plan  a  foray  upon  them,  and  the  project  becomes  known  to  a  Z>o,  they 
are  immediately  informed  of  it. 

It  is  said  the  Dos  very  rarely  quarrel,  but  remain  faithful  to  each 
other,  and  the  institution  ^eems  to  exert  a  very  favourable  influence 
in  wild  Karen  society.  It  may  be  compared  to  Masonry  without  its 
secrets. 

Intercourse  hy  Sea, — Though  the  Karens  have  had  no  intercourse 
by  sea  with  other  nations,  yet  those  near  the  sea-board  have  some 
btories  that  seem  to  indicate  a  knowledge  of  the  existence  of  Ceylon 
under  the  name  of  SUie,  the  name  by  which  Ptolomy  designated  the 
inhabitants  of  Ceylon.    One  story  says  : 

"  The  elders  relate  that  anciently  there  was  a  white  foreigner  who 
went  and  traded  in  a  city  called  Phu-Sa-lie  ;  and  the  inhabitants 
of  Phu-8Ji-lie  are  upright.  When  the  white  foreigner  arrived  at 
Phu-Si-lie,  they  had  heard  of  the  Karens,  whom  they  called  elder 
brother  Paku,  and  the  Karens  in  return,  called  them  younger  brother. 
They  took  the  pods  of  the  black  and  red  cotton  plants,  and  scalding 
to  death  the  insects  in  them,  they  prayed  thus  ;  '  If  these  reach  our 
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elder  brother,  may  they  not  die  ;  may  every  seed  vegeUte  ;  but  if 
planted  on  the  ways  before  reaching  him,  may  they  die,  and  none 
spring  up.*  They  then  took  the  cotton  pods,  and  gave  them  to  the 
Captain  of  the  ship,  saying  to  him.  *  Take  and  deliver  these  to  our 
elder  brother  Paku.' 

"  When  the  Captain  of  the  ship,  the  white  foreigner,  got  back  to 
his  own  country,  he  thought  to  himself ;  *  We  will  multiply  this 
cotton,  and  afterwards  carry  it  to  its  place  of  destination.'  So 
be  planted  it,  and  it  all  died. 

"  Subsequently  he  went  trading  again  to  Phu-S^-lie,  and  he  was 
asked  if  he  had  carried  the  cotton  seed  to  elder  brother  Pakn.  He 
told  them  honestly  that  he  had  not,  that  wishing  to  multiply  them, 
he  had  planted  the  seeds,  and  all  died. 

"  Phu-Sk-lie  said  :  *  We  will  try  you  again.  Deliver  what  we  give 
you  now,  or  never  come  to  this  place  again.'  Then  they  gave  him  a 
golden  book  for  the  Karens,  and  a  silver  book  for  the  white 
foreigner,  but  charged  thenj  not  to  open  either  on  the  way.  The 
Captain  of  the  ship  took  the  books  and  departed,  but  when  half  way 
on  his  return,  the  ship's  crew  insisted  on  opening  the  book  designated 
for  the  white  foreigners,  and  after  refusing  three  times,  he  complied 
with  their  wishes.  The  book  taught  them  how  to  obtain  food  and 
drink.  If  they  did  thus,  the  consequences  would  be  this ;  if  they 
did  so,  the  consequences  would  be  that. 

"  Then  the  ship's  crew  said  ;  '  If  our  book  is  so  good,  how  much 
better  the  Karens'  must  be'  !  and  they  insisted  on  opening  it.  To 
this  the  Captain  of  the  ship  resolutely  refused  to  consent  ;  so  they 
killed  him,  cutting  off  his  head,  and  throwing  him  into  the  sea. 
Then  they  opened  the  book,  and  found  it  taught  that  people  should 
never  die.'  Then  they  determine*!  to  retain  the  book,  but  the  ship 
and  all  the  crew  were  lost  in  the  midst  of  the  sea,  and  they  never 
reached  their  own  country  again. 

The  body  of  the  murdered  Captain,  however,  floated  back  to  the 
place  whence  he  departed,  and  the  king  of  Phu-Sk-lie,  being  on  a 
tower  by  the  sea  shore,  saw  something  in  the  water  in  the  distance, 
and  he  ordered  his  servants  to  go  and  see  what  it  was.  They  returned 
and  reported  it  to  be  the  body  of  the  ship  Captain  that  had  taken 
away  the  books,  and  that  it  had  floated  up  to  the  landing-place.  The 
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king  commanded  ;  *  Go  call  him  to  my  presence/  The  messengers 
went,  and  in  accordance  with  the  king's  command,  they  said  to  tho 
corpse.  *  Arise  qnickly  I  The  king  calls  thee.'  lie  immediately 
arose  to  life  and  went  before  the  king,  who  said  :  *  Did  I  not  send 
thee  with  the  Karens*  book.  Why  hast  thou  returned  ?'  The  Captain 
replied  :  *  My  Lord,  the  sailors  asked  to  see  the  book,  and  when  I 
refused,  they  plotted  together  and  unanimously  determined  to  cut  off 
my  head  and  kill  me.  If  your  majesty  doubts  it,  please  look  at  my 
neck.'  He  showed  his  neck,  and  all  were  convinced  of  the  truth  of 
his  statement.  The  king  said  :  '  Remain  here  at  present.  Thou 
ehalt  return  hereafter.' " 

76.  Treaty y  Offensive  and  Defensive, — When  two  or  more  villages 
wish  to  enter  into  a  condition  to  support  each  other  against  any  enemy 
that  may  arise  against  either  ;  they  assemble  together,  and  kill  an  ox 
or  a  buffalo,  and  make  a  feast.  At  the  close  of  the  feast,  the  elders 
take  counsel  together  and  say  :  "  Now  we  speak  to  each  words  of 
peace.  Now  our  children  shall  marry  together.  You  shall  take  wives 
of  us,  and  we  will  take  wives  of  you.  We  are  not  other  peoples,  we  are 
brethren.  If  our  enemies  come,  we  will  not  separate  ourselves  ;  but 
we  will  pui-sue  them  together  till  we  kill  them  ;  and  if  we  cannot 
catch  them,  we  will  make  war  upon  them,  and  make  reprisals.  May 
we  ever  support  each  other,  and  always  be  of  one  heart." 

Mode  of  Warfare, — The  Karens  never  declare  war.  The  great 
principle  of  Karen  warfare,  is  to  take  their  enemy  by  surprise.  Nor 
is  war  waged  ostensibly  between  one  village  and  another.  There  is 
always  an  individual  at  the  head  of  every  war,  on  whoso  account  the 
war  is  made,  and  who  acts  as  the  general,  but  never  goes  to  tho  fight 
himself.  When  he  deems  it  a  favourable  time  for  his  purpose,  ho 
kills  a  hog,  or  a  fowl^  and  ho  takes  a  bit  of  the  heart,  and  a  bit  of  the 
hver,  and  a  bit  of  the  entrails  ;  and  after  mincing  them  up  with  salt 
he  rolls  the  mixture 'tp  in  a  leaf.  This  he  calls  tying  the  heads  of  his 
enemies,  and  after  finishing  his  preparations,  he  prays  :  Lord  of  tho 
heavens,  Lord  of  the  earth  ;  Lord  of  the  mountains ;  Lord  of  the  hills, 
mayest  thou  put  down  the  inhabitants  of  that  village  I  Make  them 
forgetful,  make  them  to  forget  themselves,  help  us,  we  beseech  thee." 

He  then  gives  the  roll  to  two  men  who  have  been  engaged  for  the 
service,  and  says  to  them  :     I  send  you  to  spy  out  the  road,  go 
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look.  Is  the  village  easy  or  difficult  to  attack?  Has  it  caltrops 
planted  around  it  or  not  ?  Look  accurately.  Go  up  into  the  village 
and  sleep  with  the  people ;  and  if  any  one  invites  you  to  sit  with 
him,  take  out  this  roll  and  mix  up  its  contents  privately  with  their 
rice  and  curry.  It  will  tie  their  heads.  I  will  tie  their  heads  with 
it;  when  they  eat,  they  will  forget  themselves;  and  then  we  will 
go  and  attack  them.  And  because  they  have  eaten  that  which  ties 
their  heads,  they  will  forget  to  seize  their  swords  and  spears,  and 
before  they  can  recover  themselves,  we  will  grasp  their  arms,  and 
overcome  them,  and  kill  them." 

When  the  spies  return,  they  probably  say  :  "  These  people  have 
not  planted  a  single  caltrop.  There  is  no  difficulty  about  the  village 
whatever.  If  we  go  and  attack  it,  we  shall  take  it,  and  kill  all  the 
people." 

Then  the  head  of  the  war  sends  out  his  people  to  collect  volan- 
teers  for  his  foray.  The  matter  having  been  arranged  before  hand, 
forty  or  fifty  come  from  one  village,  and  forty  or  fifty  from  another, 
and  when  all  the  fighting  men  assemble  together,  if  they  amoant 
to  a  couple  of  hundred,  it  is  quite  satisfactory,  and  they  are  feasted 
at  the  village  to  which  they  have  been  called. 

Before  handing  round  the  whiskey,  the  head  of  the  war  pours  out 
some  slowly  on  the  ground  and  prays  :  "  Lord  of  the  seven  heavens, 
and  the  seven  earths,  Lord  of  the  rivers  and  streams,  the  mountAins 
and  hills,  we  give  thee  whiskey  to  drink,  and  rice  to  eat.  Help  us, 
we  entreat  thee.  We  will  now  go  and  attack  that  village.  We  have 
tied  the  heads  of  the  inliabitants.  Help  us.  Make  their  minds  forget- 
ful ;  make  them  to  forget  themselves.  That  they  may  sleep  heavily, 
that  their  sleep  may  be  unbroken,  let  not  a  dog  bark  at  us,  let  not  a 
hog  grunt  at  us.  Let  them  not  seize  a  bow,  a  sword,  or  a  spear. 
Ami  may  the  Lord  help  my  children  and  grandchildren,  that  are 
going  to  attack  this  village,  and  deliver  them  from  all  harm.  3Iay 
they  overcome  their  enemies  and  not  be  lost.  May  they  be  delivered 
from  the  bow,  the  sword,  and  the  spear."  After  the  prayer,  the 
elders  drink  part  of  the  whiskey,  and  it  is  then  circulated  freely  among 
the  company. 

The  head  of  the  war  next  takes  a  fowl  and  after  killing  it, 
consults  its  bones  as  to  the  success  of  the  war,  if  commenced  then. 
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Before  the  exaraination,  ho  says ;  Fowl,  possessor  of  siipcrhuinHn 
po\fer8,  fore-endaed  with  divine  intelligence,  thon  scratchest  with 
thy  feet,  thou  peckest  with  thy  bill,  thou  goest  unto  Khu-hte 
(king  of  death),  thou  goest  unto  Tha-ma  (monarch  of  death,)  thou 
goest  to  She-oo,  (the  brother  of  God),  thou  goost  into  the  presence 
of  God ;  thou  seest  unto  the  verge  of  heaven,  thou  seest  unto  the 
edge  of  the  horison.  I  now  purpose  to  go  and  attack  that  village. 
Shall  we  be  hit,  shall  we  be  obstructed  ?  If  we  go,  shall  we  suffer, 
shall  we  die  by  the  bow,  shall  we  be  pierced  by  the  spear,  shall  we 
weary  ourselves,  shall  we  exhaust  ourselves  ?  If  so,  reveal  thyself 
unfavourable." 

If  the  omens  are  unfavourable,  he  dismisses  the  troops  and  each  one 
retums  to  his  home,  to  wait  for  a  more  auspicious  opportunity.  When 
he  calls  them  again,  he  proceeds  as  before ;  and  on  consulting  the  . 
fowl's  bones,  prays ;  "  We  will  go  and  attack  that  house.  Shall  we 
overcome,  shall  we  utterly  destroy  ?  Shall  we  escape  being  hit  by 
the  bow,  and  speared  by  the  spear  ?  Shall  wo  not  stumble  on  any- 
thing ?  If  they  will  not  resist  us,  but  their  lives  bo  destroyed,  their 
village  come  to  utter  destruction,  then,  fowl,  reveal  thyself  favourable." 

If  the  bones. give  the  desired  response,  the  elder  that  reads  it,  says  : 
"  The  bones  are  good.  If  wo  go,  we  shall  meet  with  no  disaster. 
We  shall  seize  and  kill  the  whole ;  and  if  any  should  remain,  they 
will  not  be  able  to  resist  us." 

Then  the  head  of  the  war  leaps  up  and  calls  out  exultingly  to  his 
troops,  that  they  will  certainly  be  victorious.  He  says ;  "  Soldiers, 
fear  not,  nor  be  anxious.  Go  fight  and  be  strong.  If  two  or  three 
of  you  are  killed,  I  am  your  Lord.  If  in  tho  battle  a  spear  is  broken, 
bring  iiie  the  handle  ;  if  the  barrel  of  your  iimskct  drops  out,  bring  me 
the  stock.  I  will  replace  everything.  If  one  or  two  are  killed, 
bring  their  bodies  to  me,  I  will  clothe  them,  I  will  give  them 
Bhrouds  and  pay  their  value." 

He  calls  for  two  to  volunteer  to  be  fii*st  to  go  up  the  ladder  into 
the  house  first,  and  these  he  addresses ;  "  You  are  a  hunting  dog,  you 
are  a  wild  boar.  If  you  succeed,  you  are  worthy  of  a  gong,  and  you 
shall  have  it ;  you  are  worthy  of  a  buffalo,  and  you  shall  have  it. 
If  you  cannot  succeed,  if  you  are  killed  ;  let  not  those  you  leave  be- 
hind ask  a  buffalo  of  mo,  let  them  ask  a  fowl.    Let  them  not  a!sk  of 
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me  a  silk  garment  on  account  of  your  death.  You  say  you  are  bold, 
you  say  you  are  fearless.  You  go  the  first,  you  return  the  last. 
Therefore,  if  our  enemies  follow,  and  y<5ti  run  away  and  become 
terrified,  and  anything  happens  to  the  people,  you  are  responsible."  He 
closes  with  the  declaration  that  he  will  prosecute  the  war  till  he 
overcomes,  whatever  may  be  the  resistance  they  meet. 

The  troops  then  go  off  singing  war  songs,  of  which  the  following  is 
a  specimen. 

War  Solfa. 

I  go  to  war,  I  am  sent ; 

I  go  to  fight,  I  am  sent. 

Clothe  me  with  the  iron  breastplate, 

Give  me  the  iron  shield. 
•  I  am  not  strong,  may  I  make  myself  strong, 

I  am  weak,  may  I  make  myself  powerful. 
I  go  with  a  multitude,  many  persons  : 
We  will  go  to  the  house,  the  foot  of  the  steps  : 
We  will  fire  muskets  and  holloa, 
The  people  come  with  wives  and  children  : 
Unsheath  the  spear,  draw  the  sword  ; 
Smite  the  neck,  spear  the  side  ; 
The  blood  flows  purple. 

I  go  to  war,  I  am  employed  ; 

I  go  to  ifight,  I  am  employed. 

Employer  gave  me  whiskey  to  di-ink  ; 

I  drank  till  I  am  diz^. 

We  march  in  order,  like  white  ants  ; 

We  cross  a  stream,  and  trample  it  dry  : 

We  arrive  at  the  foot  of  the  house, 

We  reach  the  foot  of  the  ladder  ; 

We  go  up  into  the  bedrooms  ; 

Blood  flows  like  a  stream  of  water  : 

The  blood  flows  down  under  the  house. 

The  mother  cries  herself  to  death. 

The  great  hawk  flies  over  the  house, 
Pounces  down  on  the  chief's  red  cock  : 
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The  great  hawk  sweeps  aroiind  the  house, 

Carries  off  its  prey  at  the  foot  of  the  steps ; 

Seizes  the  chief's  white  cock. 

The  great  hawk  flies  away, 

Leaving  the  chief  behind  weeping. 
When  the  expedition  reaches  the  house  to  be  attacked,  a  party  rushes 
into  the  house  killing  all  the  men  they  meet,  while  the  rest  surround 
the  house  from  below.  These  intercept  all  that  endeavour  to  escape, 
and  receive  in  charge  women  and  children  that  they  wish  to  bring 
away  alive,  and  bind  them.  If  the  inmates  resist,  the  house  is  fired, 
and  the  people  who  leap  out  to  escape  the  flames  are  killed  or  taken 
prisoners.  They  kill  without  regard  to  age  or  sex.  'Infants  are 
always  killed ;  as  they  say  they  would  die  if  carried  away.  Children 
are  often  massacred  with  the  utmost  barbarity.  Their  hands  and  feet 
are  cut  off,  and  their  bodies  hacked  into  small  pieces.  Adults  are 
often  emboweled,  split  in  two,  their  ears  cut  off  and  put  in  their 
mouths ;  and  it  is  not  uncommon  to  bring  away  the  jaws  of  their 
victims  as  trophies,  as  the  North  American  Indians  bring  away  scalps. 
Sometimes,  after  the  house  has  been  burnt  up,  they  bow  the  seeds  of 
vegetables  on  the  ashes,  to  indicate  the  utter  destruction  they  have 
wrought. 

On  the  return  of  the  expedition  with  their  captives,  when  they 
come  within  hearing  of  the  village  from  which  they  were  sent,  they 
blow  loud  their  war  trumpets,  and  the  villagers  know  by  the  peculiar 
call,  that  they  are  returning  victors.  On  their  arrival,  they  place  all 
the  captives  in  the  hands  of  the  head  of  the  war,  who  feasts  his  troops 
and  then  dismisses  them  to  their  several  homes. 

The  head  of  the  war  keeps  the  captives  a  considerable  time,  when, 
if  none  of  their  friends  come  to  redeem  them,  he  sells  them  off  to 
other  districts  for  oxen  or  buffaloes  if  practicable,  that  he  may  have  an 
ox  or  a  buffalo  to  give  to  each  village  that  came  to  his  aid. 

j  Treatment  of  Prisoners. 

I  Captives  are  often  ill-treated,  beaten,  wounded,  and  occasionally 
killed.   When  they  are  brought  in  bound  and  fettered  to  the  head  of 

I  the  war,  he  sometimes  addresses  one  thus :  "  I  did  not  begin  this  war. 
You  killed  my  father,  you  killed  my  mother ;  you  have  cut  off  my  head, 
made  my  tongue  to  protrude.  Ton  have  made  the  blood  to  flow  to  the 
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handle  of  the  cleaver,  to  the  sheath  of  the  spear ;  you  have  snapped 
the  bow  string,  you  have  broken  the  spear.  You  have  made  my  father 
come  to  corrnption,  my  mother  to  rottenness.  You  have  exasperated 
me,  you  have  made  my  anger  to  rise.  I  have  not  attacked  you  without 
reason;  there  was  a  riglitcous  cause.  You  have  dried  up  the  waters, 
you  have  made  the  land  barren,  the  grain  unproductive,  the  barns 
empty.  You  have  angered  the  God  of  heaven,  you  have  provoked 
the  Lord  of  the  earth.  You  have  stopped  the  rains,  and  made  the 
dry  season  irregular.  You  must  now  redeem  youi^selves,  you  must 
pay  money,  you  must  give  kyee-zees.  If  you  do  not  furnish  your  price 
you  must  become  slaves  and  die  slaves." 

When  captives  are  sold,  it  is  always  difficult  to  obtain  buyers  for 
elderly  people  at  any  price ;  but  men  and  women  from  thirty  to  forty 
years  of  age  will  sell  for  one  hundred  rupees  each  ;  and  young  men 
and  young  women  for  three  hundred.  Girls  and  boys  between  twelve 
and  fifteen  years  of  age  are  considered  the  most  valuable,  and  arc 
purchased  at  rates  as  high  as  four  hundred  rupees  each.  Children  of 
three  or  four  years  of  age  fetch  thirty  or  forty  rupees  a  piece.  Prices, 
however,  are  variable.  When  I  was  in  Karenee,  two  Shan  womea 
were  brought  in  by  some  Shans,  and  sold  for  fourteen  rupees  each. 

Redeeming}  Captives. — When  part  of  a  village  attacked  escapes,  they 
usually  endeavour  to  redeem  the  prisoners  that  have  been  taken,  before 
they  are  sold  away  to  strangers.  For  this  purpose,  an  elder  belonging 
to  a  neutral  village  is  hired  to  go  and  buy  off  the  captives. 

When  the  messenger  comes  to  the  head  of  the  war,  and  explains 
liis  object;  if  acceptable,  he  takes  a  hog,  and  cuts  off  its  snout, 
and  with  the  blood  that  flows  from  it,  he  besmears  the  legs  of  the 
messenger,  which  is  the  sign  that  he  makes  him  his  friend,  and  he 
says  he  will  receive  him  as  an  ambassador  of  peace,  and  he  shall  make 
peace  between  the  belligerent  parties,  and  they  will  become  brethren 
again. 

After  being  well  entertained  that  day,  he  is  dismissed  the  next 
morning  with  the  legs  and  head  of  the  hog  that  had  been  killed ;  and 
the  sight  of  these,  when  he  returns,  is  regarded  as  legal  proof  that  his 
mission  has  been  accepted  in  good  faith  ;  and  that  definite  arrange- 
ments may  be  made  for  the  redemption  of  each  captive,  if  they  do 
not  quarrel  about  the  price,  which  they  sometiiuos  do.    Wlien  every 
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thing  has  beon  arranged  satisfactorily,  filings  are  made  from  a  sword, 
a  spear,  a  musket  barrel  and  a  stone,  and  a  dog  is  hilled,  these 
filings  are  then  mixed  with  a  part  of  its  blood,  and  with  the  blood  of  a 
bog  and  a  fowl ;  and  the  whole  is  pat  into  a  cap  of  water.  This  is 
called  the  "peace-making  water."  Then  the  skall  of  the  dog  is 
chopped  in  two,  and  one  takes  the  lower  jaw,  and  suspends  it  with 
a  string  aronnd  his  neck;  the  other  party  takes  the  part  of  the 
sknll  containing  the  upper  jaw,  and  hangs  it  aroand  his  neck  in  like 
manner.  They  next  take  in  hand  the  cup  of  "  peace-making  water," 
and  say ;  "  We  will  now  make  an  end  of  the  feud.  Hereafter,  we 
vrill  not  attack  each  other  ;  we  will  not  devour  each  other's  property 
any  more,  we  will  become  brethren,  we  will  marry  into  each  other's 
families.  We  will  entertain  no  hatred,  no  malice;  we  will  not 
backbite  each  other,  but  we  will  be  happy  in  each  other  down  to  the 
generations  of  our  children  and  grandchildren ;  and  our  children 
shall  not  quarrel,  but  live  in  harmony."  "If  you  agree  to  this," 
lays  each  party  addressing  the  other,  "and  will  agree  to  live  in 
accordance  with  this  agreement  for  ever,  unto  the  generations  of  our 
children  and  gi*andchildren,  then  drink  of  the  peace-making  water." 

After  drinking  they  say  :  "  Now  that  we  have  made  peace,  if  any  one 
breaks  the  engagement,  if  he  does  not  act  truly,  but  goes  to  war  again 
and  stirs  up  the  feud  again,  may  the  spear  eat  his  breast,  the  musket 
his  bowels,  the  sword  his  head  ;  may  the  dog  devour  him,  may  the 
h(^  devour  him,  may  the  stone  devour  him  I  When  he  drinks 
whiskey,  may  it  become  in  him  the  water  that  oozes  f  i  om  a  dead  body, 
when  he  eats  the  flesh  of  a  hog  may  that  hog  become  the  hog  of  his 
funeral  rites." 

After  these  imprecations,  they  drink  again,  and  the  captives  are 
dismissed* 

As  they  go  away  a  salute  of  muskets  is  fired,  and  a  shower  of 
anows  is  sent  after  them,  typical  of  the  power  of  the  dismissing 
party. 

Treaty  of  Peace. — Sometimes  when  there  have  been  feuds  between 
different  villages,  and  the  inhabitants  have  settled  their  diflicaltics, 
both  villages  assemble  together,  and  enter  into  a  treaty  of  peace. 
Ilaving  selected  a  large  and  durable  tree  for  a  witness,  tliey  assemble 
aioand  it,  and  each  party  cuts  a  deep  notch  in  the  tree.    When  the 
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"  peace-making  water*'  is  prepared  and  drank,  and  the  imprecation 
spoken,  two  eldei*ft  rise  up,  spear  in  hand,  and  address  the  people 
saying,  "  The  cause  of  action  is  finished  this  day.  Hereafter  act  in 
harmony,  associate  with  each  other  as  brethren.  Hereafter  if  any 
one  brings  up  a  cause  of  contention,  this  tree  is  witness  against  him. 
If  the  elders  die,  the  notches  in  this  tree  will  remain  as  evidence 
against  him ;  and  let  this  spear  spear  him.  He  shall  be  fined  a 
chatty  of  silver  and  a  cup  of  gold.*' 

Beyond  this  notch  in  a  tree,  no  monuments  of  peace  or  war  are 
known  to  exist. 

Weapons  of  War. — Karen  weapons  of  war  are  the  bow  and  arrow, 
spears  and  javelins,  small  spears  that  they  throw  at  an  enemy  ;  swords, 
matchlocks,  and  old  muskets.  For  defence  they  use  breastplates 
and  shields,  they  plant  pointed  bamboos  rising  a  few  inches  above  the 
ground  around  their  houses,  which,  for  the  lack  of  a  more  appropriate 
name,  I  called  caltrops. 

History,  —  The  first  historical  notice  we  have  of  the  Karens  is  from 
the  pen  of  Marco  Polo  in  the  13th  century.  Malte  Bran,  on  the  basis 
of  Marco  Polo's  travels,  says :  "Thus  the  countiy  of  Caride  is  the  south- 
east point  of  Thibet,  and  perhaps  the  country  of  the  nation  of  the 
Gariaines ;  which  is  spread  over  Ava." 

This  statement  is  confirmed  by  old  Bghai  poetiy,  in  which  we  find 
incidentally  mentioned,  the  town  of  Bamo,  as  a  place  to  which  they  were 
formerly  in  the  habit  of  going  tD  purchase  axes  and  bills,  or  cleavers 
as  they  now  do  at  Toungoo.  When  this  poetry  was  composed,  they 
must  have  lived  five  hundred  miles  north  of  their  present  locality. 

The  Bghais  have  also  traditions  of  a  people  corresponding  to  the 
Seres  of  antiquity,  who  lived  below  them,  towards  the  mouths  of  the 
rivers*,  which  goes  to  show  that  they  formerly  occupied  a  more 
northern  region  than  they  do  at  present. 

The  Sgaus  have  traditions  that  they  came  from  a  country  north  of 
the  Slians,  and  had  to  cross  what  they  call  the  river  of  running 
sand,*'  which  I  have  suggested  may  be  the  great  desert  between 
China  and  Tibet,  which  Fa  Hian  also  designates  the  river  of  ranning 


sand. 
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It  is  not  known,  however,  that  the  Karens  are  mentioned  by  any 
Enropean  writer  from  the  days  of  Marco  Polo  to  the  mission  of  Col. 
Symmes  to  the  conrt  of  Ava,  at  the  close  of  the  last  century,  who 
devotes  a  page  to  them  in  his  book  ;  and  though  his  account  of  them 
is  not  applicable  to  the  younger  Karens,  yet  it  is  substantially  correct 
of  those  in  the  neighbourhood  of  Rangoon,  of  whom  he  spoke. 

Gaikho  Tradition, — The  Gaikhos  trace  their  genealogy  to  Adam, 
and  make  thirty  generations  from  Adam,  to  the  building  of  the  tower 
of  Babel,  at  which  time  they  say  they  separated  from  the  Red  Karens. 
The  Sgaus  call  Adam  and  Eve  Tha-nai  and  E-u,  but  both  the  Gaikhos 
and  the  Red  Karens  denominate  them  Ai-ra-bai,  or  E-rai-bai,  and 
Mo-ra-mu  or  Mo-ren-meu.  The  antiquity  of  this  Gaikho  genealogy 
eeems  to  me  very  doubtful ;  but  I  give  it,  as  I  have  received  it. 
Kai-kie,  the  son  of  Adam,  bears  some  resemblance  to  Cain,  but  the 
other  names  have  nothing  like  them  in  the  Bible. 

The  first  man  and  woman  created  were  Ai-ra-bai  and  Mo-ra-mu ; 


and  Ai-ra-bai 

begot  Kai-kie, 

„  Kai-Kie 

}) 

Plu-dau, 

„  Plu-dau 

Plau-yu, 

„  Plau-yu 

Po-pau, 

„  Po-pau 

17 

Kan-phleu, 

„  Kan-phleu 

V 

Kabau, 

„  Ka-bau 

9} 

Ka-die, 

„  Ka-die 

11 

Ka-dau, 

„  Ka-dan 

)> 

Htan-mai, 

„  Htau-mai 

» 

Pheu-shai-du-khu 

„  Pheu-Shai-du-khu 

» 

Yu-rau-du-htwe, 

„  Yu-mu-du-htwe 

9) 

A-pha-sau-preu, 

„  A-pha-sau-preu 

V 

A-pha-htu-hta, 

„  A-pha-htu-htft 

A-pha-htu-ke, 

„  A-pha-htu-ke 

» 

A-pha-pe-do, 

„  A-pha-pe-do 

» 

Thie-plau-a-phau-hta, 

„  Thie-plau-a-phau-hta 

77 

Lau-wa-a-pha-htu-ke, 

„  Lau-wa-a-pha-htu-ke 

77 

Dwie-tha, 

„  Dwie-tha 

77 

Pro-ka-phau-ka, 

„  Pro-ka-phau-ka 

77 

Ka-80, 

„  Ka-BO 

77 

Praso, 
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and  Pra-8o  begot  Yan-pcn-lie, 

„  Ynn-pen-l|o  „  The-phan, 

„  The-phau  „  Kan-pyn, 

„  Kan-pyu,  „  Pra-den-lie, 

„  Pra-den-lie  „  Kle-pha-man, 

„  Kle-pha-man  *  „  Kle-pha-vie, 

„  Kle-pha-vie  „  Kle-pha-oo, 

„  Kle-pha-oo  „  Pan-dan-man. 

In  the  days  of  Pan-dan -man,  the  people  determined  to  build  a 
pagoda  that  should  reach  up  to  heaven.  The  place  they  suppose  to 
bo  somewhere  in  the  country  of  the  Rod  Karens,  with  whom  they 
represent  themselves  as  associated  until  this  event.  When  the  pagoda 
was  half  way  up  to  heaven,  God  came  down  and  confounded  the 
language  of  the  people,  so  that  they  could  not  understand  each  other*. 
Then  the  people  scattered,  and  Than-mau-rai,  the  father  of  the 
Gaikho  tribe,  came  west,  with  eight  chiefs,  and  settled  in  the  valley  of 
the  Si  tang. 

Red  Karen  Tradition. — The  Red  Karens  say  they  were  driven 
from  a  place  called  Ho-htay-lay  in  the  neighbourhood  of  Ava,  sixteen 
or  seventeen  generations  ago,  and  preserved  an  imperfect  genealogical 
tree  of  the  succession  of  their  chiefs  from  that  period.  Sixteen  or 
seventeen  generations  ago  would  take  us  back  to  about  A.  D.  1400, 
and  that  was  the  period  when  Ava  was  founded,  which  synchronises 
with  the  tradition. 

Seventeen  generations  ago,  they  relate,  they  were  governed  by  a 
Queen.  This  lady  once  discovered  a  beautiful  silver  flower  that 
had  sprung  up  out  of  the  earth  in  the  forent.  The  people  recognisetl 
the  hand  of  God  in  giving  it  to  them,  and  danced  around  it,  and 
worshipped. 

When  this  became  known,  the  Burmese  came  do^vn  on  the  Karens 
to  obtain  possession  of  the  silver  flower.  In  the  war  that  ensued,  tho 
Queen  was  killed,  and  the  Karens  fled  south  to  the  country  of 
Toungoo,  where  they  say  they  built  a  city.  Bnt  the  Bui-mese  followed 
them  up,  and  after  a  residence  of  one  year  in  Toungoo  they  fle^l 
each  to  the  region  which  they  now  occupy. 

Dr.  Richardson  who  vi.sittvl  Eastern  Karcnee  obtained  from  tho 
people  another  tiiiditiou,  in  which  thoy  represented  themselves  as 
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coining  originally  from  China  with  a  large  invading  force,  and  when 
the  Chinese  were  driven  back,  the  Red  Karens  were  left  behind.  It 
was  abont  the  period  referred  to  above  that  Burmese  history  states 
Ava  was  beseiged  by  a  large  Chinese  force ;  which  is  another  coincidence 
adapted  to  make  the  truth  of  the  sixteen  generations  plausible. 

When  the  Bed  Karons  came  to  their  present  locality,  they  found 
the  country  inhabited  by  Shans,  whom  they  drove  out.  The  first 
chief  that  came  to  the  country  was  Than-krie,  or  Than-htsgen. 

The  descendants  of  Than-krie  reigned  for  eight  generations,  but 
there  is  no  record  of  their  names.  In  the  eighth  generation,  the 
people  were  joined  by  the  descendants  of  a  brother  of  Than-krie,  under 
Eha-ma  Kha-thya^  and  they  usurped  the  government. 

The  genealogy  of  Kha>ma  is  traced  thus : 

"  Kha-ma  Kha-thya  begot  Rie-men  Sa-su,  and 
Rie-men  Sa-su  begot  Phan-bya." 

This  Phan-bya  neither  eat  rice  nor  drank  spirits.  He  lived  on 
yams  and  fruit;  and  assumed  the  character  of  one  possessed  of 
miraculous  powers.  He  said  he  could  see  into  the  invisible  world,  was 
skilled  in  dreams,  understood  deep  things^  and  could  prophecy  things 
to  come.    The  people  conferred  upon  him  the  title  of  San-bwa. 

"  Phan-bya  begot  Tho-ray,"  and  Thoray  eat  rice,  so  the  title 
of  8an-bwa  was  not  conferred  upon  him. 

"  Tho-ray  begot  Bu-phan,  and  Phan-bya." 

Like  their  grandfather,  Phan-byisi,' neither  of  these  brethren  eat  rice ; 
aad  both  were  made  San-bwas,  ruling  apparently  in  conjunction. 
Ba-phan  died  without  issue ;  but 
"  Phan-bya  begot  Bu-ray." 
In  the  days  of  Bu-ray  there  was  no  San-bwa  again,  for  he  eat  and 
dnnk  like  ordinary  people. 
*•  Bu-ray  begot  Ya-yan." 
Ya-yan  did  not  eat  rice,  so  he  was  made  San-bwa. 

"  Ya-yan  begot  Rie-ray." 
There  was  no  San-bwa  again  in  the  days  of  Rie-ray. 

"  Rie-ray  begot  Phan-bya." 
Phan-bya  eat  no  rice,  so  became  a  San-bwa  ;  but  he  did  not  live  long. 
The  record  says  he  died  young,  and  that  he  was  contemporary  with 
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Kepho,  tlie  present  San-bwa  of  western  BLarenee  who  succeeded  him. 
How  he  came  to  the  government  does  not  appear,  but  there  is  strong 
presumptive  evidence  that  he  was  a  usurper,  and  probably  killed  the 
San-bwa.  Kepho  has  no  genealogy  to  show,  but  leaps  back  sixteen 
generations  and  says  he  is  the  descendant  of  the  first  chief  Than-kriei 
but  produces  no  evidence  to  sustain  his  pretensions. 

Ke-pho  eat  rice  and  drank  spirits  till  he  was  thirty  years  of  age, 
when  he  abandoned  them  and  has  lived  a  vegetarian  ever  since. 

Eepho's  people  close  tlie  genealogy  saying  :  So  at  last  the  descen- 
dants of  Than-krie  became  San-bwa  in  the  person  of  Kepho ;  and 
Phan-bya  who  was  the  first  San-bwa  prophesied  and  said :  *  Hereafter 
the  descendants  of  Than-krie  will  rise  to  be  San-bwas.  Then  there 
will  be  great  happiness ;  and  when  they  become  San-bwas  do  not 
oppose  them.'  These  words  have  been  fulfilled,  for  the  Ta-lya,  the 
descendants  of  Phan-bya  do  not  oppose  the  present  San-bwa,  Kepho  ; 
but  they  observe  the  prophetic  words  of  their  ancient  San-bwa,  and 
receive  him." 

The  division  of  the  Red  Karens  into  two  tribes,  eastern  and  western, 
has  been  usually  regarded  as  a  modem  event,  and  began  with  the 
father  of  the  present  ruler  of  Karenee,  but  this  tradition  throws  it 
back  several  generations. 

.  Six  generations  ago  Man-pheu  appeared  among  the  Red  Karens. 
He  was  a  Burman  who  quarrelled  with  the  King  of  Burmah,  and 
was  driven  away  from  Ava,  and  came  and  dwelt  among  the  Red 
Karens  j  where  be  succeeded  in  making  himself  a  ruler. 

"  Man-pheu  b^ot  Man-kay,  and 
Man-kay  begot  Bu-phan." 

Bu-phan  took  upon  him  the  prophetic  character,  neither  eat  rice" 
nor  drank  spiiits,  and  became  a  San-bwa.  According  to  some  accounts 
this  Bu-phan  was  the  first  ruler  of  Eastern  Karenee,  and  was  a  son  of 
the  King  of  Ava  who  fled  from  his  father  in  disgrace, 

Bu-phan  begot  Hto-ray,  and 
Hto-ray  begot  Tan-ya,  and 
Tan-ya  begot  Ya-hta." 

Ya-hta  is  the  present  ruler  of  Eastern  Karenee,  and  the  man  that 
protects  Shan-loung. 
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This  genealogy,  as  given  above,  is  probably  inaccurate,  being  the 
first  ever  obtained,  but  it  may  serve  as  a  basis  for  future  correction. 

Toungoo  Tradition. — Thirty  years  ago  I  met  with  a  tradition  in 
Tavoy,  that  the  Karens  had  foimerly  a  city  at  the  north,  called 
Toungoo.  On  coming  here,  I  found  the  Karens  in  the  confident 
belief  that  the  first  city  in  Toungoo  was  built  by  a  Karen.  This 
tradition  is  in  a  measure  confirmed  by  a  Bunnese  history  found  in 
the  Kyoungs.  It  is  therein  stated  that  about  the  year  A.  D.  1298, 
a  teacher  at  the  town  of  Htieling  said  to  one  of  his  pupils  called 
Karen-ba :  "  If  you  go  south,  you  will  become  a  great  man."  Ho 

j    went  south,  and  took  up  his  abode  in  the  south-east  of  Kaylen, 
naming  the  place,  "  Karen  City." 

His  name  signifies  "  Karen  father,"  iind  the  Karens  claim  him  for 
one  of  their  nation,  which  some  Burmans  admit,  while  others  say' it 
was  a  name  bestowed  upon  him,  because  he  treated  the  Karens  like 
a  father.  He  subsequently  united  with  two  Burmans,  the  history 
states,  tlie  sons  of  a  former  ruler  in  Toungoo,  that  the  king  of 
Martaban  had  defeated  and  carried  away  captive.  The  three  jointly 
founded  the  red  city  of  Toungoo,  A.  D.  1281.  The  elder  brother  of 
the  Burmans  was  killed  by  the  younger,  A.  I).  1317.  The  youn- 
ger survived  seven  years,  dying,  A.  D.  1324.  Karen-ba  then 
reigned  alone,  but  the  son  and  widow  of  the  younger  Burman 
were  discovered  in  a  plot  to  assassinate  Karen-ba,  and  they  were  both 
put  to  death.  He  reigned  quietly  eighteen  years  longer,  and  died 
A.  D.  1342.  This  is  the  last  record  of  Karen-ba  in  the  Burmese 
books ;  and  though  there  is  nothing  incredible  in  his  being  a  Karen, 
yet  there  is  no  evidence  to  show  that  the  Karens  had  any  pai-t  in  the 

1  city. 

The  Karen  traditions  are  pure  myths,  without  a  particle  of  historic 
truth.  They  say  that  the  present  city  of  Toungoo,  which  they 
regarded  as  the  largest  city  in  the  wgrld  excepting  Ava,  was  built  by 
a  Karen  called  **  Tan-oo  Shan,"  which  signifies,  "  Ruler  of  Toungoo," 
and  he  had  a  wife  called  Khai-pa,  but  known  in  tradition  under  the 
name  of  Sa-mu-wa,  signifpng  "  White  Lady." 

Soon  after  Toungoo  was  built,  the  King  of  Ava  came  down  and 
fought  against  it,  and  killed  Tan-oo  Shan.  His  death  is  attributed 
to  his  not  listening  to  bis  wife.    While  a  personal  contest  was  going 
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on  between  the  Tonngoo  raler  and  the  king  of  Ava^  the  White  Lady 
called  oat  to  her  hnsband  ;  Smite  him  on  the  neck  with  your  sword 
and  then  hit  his  head  with  the  hilt,  and  his  head  will  fall  off." 
Tan-oo  Shan  was  paying  no  attention  to  his  wife,  and  did  not  hear ; 
but  the  King  of  Avar  was  more  attentive  and  caught  the  words,  and 
tried  the  experiment  on  Tan-oo  Shan,  when  his  head  fell  to  the 
ground,  but  it  still  retained  life  enough  after  it  was  cut  off  to  ex- 
claim :  "  Tonngoo  is  mine,  and  when  the  appointed  time  arrives,  I 
will  return  again,  and  take  possession  of  it  with  white  and  black  foreig- 
ners." 

What  became  of  the  White  Lady"  is  not  clear  from  the  above 
legend  ;  but  from  a  single  verse  that  I  have  met  with,  it  would  seem 
she  was  neglected  and  went  away,  for  it  is  said : 

**  Sa^mu-wa,  we  did  not  believe  her, 
Sa-mu-wa,  we  did  not  obey  her  : 
She  returned  to  her  former  home. 
And  long  have  we  looked  for  her  return." 

Another  prose  tradition  says :  "  Anciently  Tan-oo  Shan,  and  Ava 
Shan  contended  with  each  other  and  fought.  Tan-oo  Shan  was  a  good 
man,  but  Ava  Shan  was  fierce  and  killed  him.  Before  he  died,  he 
promised  and  gave  commands  and  said  :  "  I  do  not  die  for  ever."  He 
promised  that  in  seven  generations,  he  would  return  again  to  Tonngoo 
and  look  after  the  city  he  had  built.  And  the  elders  charged  their 
children,  generation  after  generation :  "  When  our  Tan-oo  Shan  died, 
he  said  he  did  not  die ;  he  only  removed  towards  the  mouth  of  tho 
river  below;  and  that  when  seven  generations,  seven  ages  were 
completed,  he  would  come  up  again."  Hence  the  elders  commanded 
and  said  :  If  people  say  the  Tan-oo  Shan  has  appeared,  and  he  comes 
from  the  east,  or  the  north,  or  the  west,  wherever  he  may  be,  do  not 
believe  him,  do  not  follow  him.  He  is  not  our  Tan-oo  Shan.  But 
when  people  say  the  man  has  come  from  below,  from  the  mouth  of  the 
river;  that  is  indeed  our  Lord,  the  Tan-oo  Shan  risen  again  and 
returned.  When  you  hear  that  he  comes  up  with  his  wife  and  children 
and  followers  of  white  and  black  foreigners,  that  is  our  Tan-oo  Shan. 
Go  look  at  him.  Go  to  him  quickly.  And  look  at  his  wife,  Sa-mu- 
wa.   Is  she  white?    If  she  dresses  in  red  or  black,  or  yellow,  or 
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variegated,  it  is  not  Sa-mn-wa,  it  is  not  the  wife  of  our  Lord  Tan-oo 
Shan.  Look  at  her  accarately.  If  she  be  white  and  dresses  in  white, 
she  is  the  veritable  Sa-ma-wa ;  and  he  is  the  tnie  Tan-oo  Bhan.'' 


ApDinairs  to  the  knowlii>ob  of  Silk;— %  Captain  J.  Mitchsll, 
Superintendent  of  the  Qovemment  Mu9e%m^  Madras, 

[Beoeived  9th  October,  1863.] 

Li  the  year  1859, 1  had  oecasion  to  examine  with  the  microscope 
several  kinds  of  raw  silk,  and  I  then  discovered  that  the  silk  of  Antherea 
paphia,  commonly  known  as  Tussah  silk,  had  a  very  pecnliar  structure, 
differing  entirely  from  that  of  the  several  species  of  Bomhyx, 

My  duties,  up  to  a  very  recent  date,  left  me  no  time  for  original 
research  and  the  Tussah  silk  was  consequently  put  aside.  It  was  not, 
however,  forgotten,  and  I  have  taken  advantage  of  the  leisure  afforded 
by  a  holiday  to  endeavour  to  elucidate  the  structure  of  the  filament. 

The  silk  of  Bomhyx  is  cylindrical  or  nearly  so.  It  is  translucent 
ind,  apparently,  homogeneous.  The  larva  spins  a  double  filament ; 
the  two  filaments,  being  laid  side  by  side  like  two  fine  glass  rods,  are 
held  together  by  a  gummy  cement  which  is  soluble  in  water.  The 
silk  of  Antherea  paphia  is  flat,  and  appears  to  be  composed  of  a  numbw 
of  opaque  rods  placed  side  by  side,  the  intervals  between  the  rods 
being  filled  in  by  a  translucent  cement,  very  difficult  to  dissolve, — 
The  filament  is  evidently  compound.  Under  certain  conditions  of 
Slnmination,  it  bears  considerable  resemblance  to  one  of  the  coarser 
bands  of  Hobert's  Test  Plate. 

This  very  peculiar  appearance  of  the  Tussah  filament,  is  readily 
seen  with  a  quarter  or  half  inch  Achromatic ;  but  the  demonstration 
of  its  compound  structure,  in  that  exact  way  that  will  alone  satisfy 
the  demands  of  science,  is  a  more  difficult  matter,  on  account  of  the 
insolubility  of  the  cement  which  binds  the  elementary,  or  primary 
filaments  together.  Macerating  the  silk  in  water  for  upwards  of  a 
month  did  not  separate  them,  alcohol  did  not  do  so.  Acetic  acid 
mixed  with  alcohol  appears  to  promise  well ;  but  the  only  way  in 
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wbich  I  have  yet  been  able  to  effect  a  separation  is  by  tearing  the 
silk  gently  with  fine  bent  needles.  In  this  way,  small  portions  have 
been  opened  ont,  and  the  compound  nature  of  the  filament  placed  be- 
yond a  donbt.  I  have  been  able  to  measure  the  diameter  of  the 
filaments,  not  very  accurately,  however,  on  account  of  their  trans- 
parency, but  the  finest  do  not  exceed  rriinr*^ 

It  is  scarcely  prudent  to  speculate  upon  the  kind  of  organ  by  which 
this  silk  is  produced,  there  is,  however,  reason  to  believe,  that  the  dlk 
issues  in  the  form  of  a  hollow,  or  ribbed  cylinder,  of  which  the 
opaque  ribs  are  the  primary  filaments,  and  the  interspaces  the  cement. 
Such  a  cylinder,  while  in  a  soft  state,  would  collapse,  as  soon  as  the 
central  support  was  withdrawn,  and  its  application  to  a  leaf,  or  a 
part  of  tlie  cocoon  already  spun,  would  cause  it  to  be  flat.  This  of 
course  is  only  surmise,  and  is  only  given  as  a  hint  to  any  one  who 
may  have  the  means  and  inclination  to  pursue  the  enquiry.  It  can 
only  be  demonstrated  by  a  careful  preparation  of  the  spinning  organs 
of  the  caterpillar  which,  if  I  have  guessed  rightly,  will  be  found  in 
the  form  of  a  ring  of  minute  apertures  set  round  a  central  papilla. 

The  silk  of  the  Actios  selene  is  flat  like  Tussah  silk,  and  from  its 
fibrous  appearance,  there  can  be  little  doubt  that  it  also  is  compound. 
That  of  AUacus  atlas  appears  to  be  cylindrical,  it  is,  however,  finely 
grooved  on  the  surface,  and  is  in  all  probability  a  compound  structure 
like  the  other  two. 

I  have  examined  several  kinds  of  silk,  and  have  invariably  found  it 
to  consist  of  two  filaments,  simple  or  compound,  as  the  case  may  be, 
placed  side  by  side.  I  mention  this  because  in  all  the  works  save  one, 
to  which  I  have  been  able  to  refer  the  silkworm  is  said  to  spin  a 
single  thread.  The  exception  is  "  Adam's  Essays  on  the  Microscope." 
Edition  of  1798.  It  is  there  correctly  stated  that  the  filament  is 
double. 
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A  SHORT  SKETCH  OF  THE  TrIBES  OF  BhUTTEANAH  AND  HuRRIANAH  ;^ 

— 5y  Peter  A.  Minas,  O.  M.  C.  B,,  Eonorai^  Assistant  Surgeon ; 
in  Civil  Medical  charge  of  the  Hissar  District, 

[Received  10th  April,  1866.] 

In  connection  with  the  recommendation  of  Dr.  J.  Fayrer,  regarding 
etlmological  exhibition,  I  have  compiled  the  accompanying  laconic 
sketch  of  the  tribes  of  Bhutteanah  and  Hurrianah.  In  it  is  embodied 
all  the  information  that  I  could  collect  during  my  leisure  hours.  It  is 
a  mere  attempt  and  naturally  very  short,  but  it  may  guide  others 
who  will  have  an  opportunity  of  visiting  the  same  districts,  and  who 
are.  desirous  to  work  out  their  ethnology. 

Baniahs, 

^ — ^Wf^m. 

Origin, — The  origin  of  thb  tribe  is  blended  into  obscurity,  but  the 
following  is  the  traditional  account :  that  one,  Oogur  Sein,  a  Powar 
Rajpoot  of  the  Ohunderbansee  division,  took  for  a  wife  an  Ahuit 
woman ;  she  bore  him  17  sons,  and  each  son  became  the  head  of  a  tribe. 

Division  into  Classes, — The  Baniahs  are  divided  into  6  goths^  viz, 
Aghorwall,  Mahasurree,  Uswall,  Khuttree,  Mahar,  and  Rorah. 

The  Aborigines  of  Agroha, — a  village  12  miles  north  of  Hissar — 
the  descendants  of  Oogur  Sein  are  spread  far  and  wide,  each  as 
a  distinct  tribe,  and  one  cannot  intermarry  with  the  other. 

The  Aghorwall  is  considered  the  highest  in  order,  and  the  Borah  the 
lowest,  for  the  latter  eat  meat  and  drink  spirits. 

Each  caste  has  its  purihit.^  The  Aghorwall  can  become  Surrowgee, 
a  sect  very  austere  in  the  ceremonies  of  religion  ;  they  do  not  eat  or 

•  The  MSB.  of  this  paper  was  accompanied  by  a  series  of  photogratns, 
repreeenting  members  of  the  various  tribes.  It  would  be  too  costly  to  reprodaco 
them,  bnt  the  original  copies  are  deposited  in  the  Archives  of  the  Society,  and 
can  be  inspected  by  any  one  interested  in  the  8nbject.r~ED. 

t  ^1  — ^9^1^,  a  caste  whose  bnsiness  is  to  attend  to  cows ;  a  cowherd  caste. 
Wilson,  in  his  glossary,  g^ves  a  full  account  of  this  tribe. 
X  ^jS  ^ni,  pedigree,  species,  caste,  or  tribe. 

§  cjk^ — ^iTTlf^TT,  a  family  priest,  who  presides  at  the  performance  of  reli- 
gHnis  ceremonies. 


Digitized  by 


172  A  short  sketch  of  the  Tribes  of  Bhutteanah^  <tc.        [No.  3, 

diiuk  after  sunset ;  avoid  iujaring  or  destroying  insects  or  animals, 
as  far  as  possible. 
IToftt^.— Settled. 

Habitat. — The  Baniahs  are  scattered  over  every  village  in  the 
North- Western  Provinces,  and  in  the  largest  commercial  towns  of 
Bengal  and  the  Punjab.  The  cities  of  Sirsa  and  Hissar  are  chiefly 
inhabited  by  them. 

Occupation. — The  chief  pursuit  is  commerce. 

Religion, — Hindus,  and  followers  of  Vishnu. 

Cliaracter, — Sly,  submissive  and  very  parsimonious.  Peaceful, 
timid,  and  particularly  usurious.  Intelligent,  can  read  and  write,  and 
enterprising  in  trade. 

Diet. — Vegetables,  milk,  and  clarified  butter,  and  confectionaries. 

Narcotic. — Only  tobacco  is  smoken  in  hukas. 

Longevity. — About  60  years. 

Physical  Conformation. — Some  have  dark,  others  light  yellow  or 
coppery  complexion.  Many  shave  their  heads,  and  wear  acAon/*;* 
others  allow  their  hair  to  grow.  They  also  shave  their  beard  and  allow 
their  moustache  to  grow.  Some  are  spare  built,  but  the  richer  class 
are  generally  embonpoint.    Their  average  height  is  6  feet  4  inches. 

Dress.  Dhotee^f  turban  of  red  colour,  but  of  yellow  spotted  with 
red,  is  worn  in  the  spring  season,  and  chudder ;  on  public  occasions, 
silk,  plain  or  brocaded,  velvet  shawls,  <fcc.  are  used.  Young  lads  are 
seen  covered  with  ear-rings,  neck  chains,  armlets,  <fec.  As  a  mark 
of  distinction,  both  social  and  religious,  a  circular,  and  several  trans- 
verse marks  are  made  on  the  forehead  with  sandal  wood  paste,  and 
Vermillion. 

B  agrees* 
ssj^* — 

Origin. — The  origin  is  obscure.    The  Bagrees  are  allied  to  Jauts. 
Division  into  There  is  no  division  of  this  tribe  known. 

Sabit. — Migratory. 

•  4^>^  ^i'^,  A  tuft  of  hair  left  at  the  top  of  the  head,  and  all  the  reat 

is  shaved  off. 

t  ^^j^^  ^Wl)  c^oth  worn  round  the  waiat,  passing  between  the  legs 

and  fastened  behind. 
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Sahitat, — They  are  chiefly  seen  towards  the  desert  tract  of 
Bicaneer  territory,  bat  are  also  found  in  the  Bhutteanah  district  from 
Jamanl  to  Bicaneer,  and  also  in  the  Hissar  distiict. 

Occupation, — Agriculturists,  and  they  also  let  cattle  on  hire. 

Religion. — Hindus. 

Character, — Peaceful,  timid,  and  industrious  in  their  field  avoca* 
tions. 

Diet. — Vegetarian,  Although  animal  food  is  not  prohibited,  yet 
they  refrain  from  its  indulgence  for  penurious  purposes.  Amongst 
this  class,  except  millet  seeds — ^lentil — no  other  kind  of  food  is  relished; 
this  is  either  eaten  separately  or  mixed,  the  latter  mode  is  preferred 
during  the  hot  season  only,  and  is  called  rabri*  which  is  prepared  by 
mixing  with  water  a  sufficient  quantity  of  salt,  and  boiled.  It  is 
eaten  by  the  rich  either  with  ghee,  or,  by  the  poor,  with  ltissee,\ 

Longevity, — About  80  years. 

Use  of  Narcotics, — The  Bagrees  smoke  tobacco  by  fixing  a  tawaX 
orghutteeahina  chillum,  then  cover  with  lighted  dried  dung  of  camel 
or  cow.  They  also  use  the  country  spirit,  and  take  it  medicinally  in 
Catarrhus,  Pleuritis,  Pneumonia,  and  after  confinement. 

Physical  Conformation,  — They  are  of  a  dark  complexion,  slender 
in  form,  hair  black,  and  wear  moustache  and  beard. 

Dress, — The  males  wear  dhotee,  white  turban,  merzai,  and  a 
chndder.  The  females  wear  ghugrah§  and  chudder  of  wool,  either 
black  or  red  coloured,  with  a  narrow  border  of  some  other  dye,  but 
generally  dotted  red,  and  ungeeah||  after  marriage. 

Bhuttees. 

Origin, — A  portion  of  the  inhabitants  of  Jesselmeer  emigrated 
daring  the  reign  of  Allahoodeen  Garee,  King  of  Delhi,  and  settled  in 
a  place,  where  a  hhat^  only  resided, — and  in  compliment  to  the  bard, 
the  place  was  denominated  Bhatneer,  -  and  called  themselves  Bhattees. 
Here  they  formed  a  powerful  colony,  and  continued  to  be  governed 


t  y,  a  tile. 

II  LJoty  boddice  or  stays. 


t  ^r#T,  whey. 

§  jjjf^fj  petticoat  or  skirt. 

24 
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under  the  antliority  of  the  kings  of  Delhi.  They  extended  their 
power,  and  at  last  secured  the  tract  of  land,  which  derived  its  name, 
and  retains  to  this  day  after  them,  Bhntteana. 

The  Bhuttees  are  also  called  Pachaddas,  which  word  is  a  mere 
corruption  of  Pacheemabad,  meaning,  inhabitants  or  people  of  the 
West,  so  designated  by  the  inhabitants  of  Delhi. 

Division  into  Classes, — The  Bhuttee  caste  is  divided  into  2  thoh* 
triz.  Kolloka  and  Bhanaku  ;  these  are  sttb-divided  into  Joiah,  Men- 
dival,  Luckwarrah,  Bherayka,  and  Wattoo. 

They  first  settled  on  the  banks  of  the  Sntledge,  and  finally  located 
at  Sookchain,  a  village  11  miles  north  of  Sirsa.  One  of  their  chief 
Jodh,  settled  in  a  village  which  was  named  after  him  Jodhka ;  Begoo 
established  another  village  after  his  name. 

Originally,  a  Ohowhan  Rajpoot  was  the  first  of  the  Bhanaka  party, 
who  settled  in  Bhutteanah  district  during  the  time  of  Nabob  Nussoor 
Khan,  the  11th  in  descent,  and  established  3  villages  viz.  Khyrika, 
Boodhabhana,  and  Bnnseedhnrree. 

There  are  altogether  7  villages  now  existing  in  the  Sirsa  pergunnah 
of  this  clan,  a  few  in  the  Roree  pergunnah,  but  the  majority  live  in 
the  Pntteealah  states.  Besides  the  above  mentioned,  there  are  other 
subdivisions  viz.  Jhorurs,  originally  Rajpoots,  who  came  from  Bhut- 
tenda,  the  Khurrul,  Jugrah,  and  Ooodharah, 

The  previous  habit  of  Bhuttees, — It  is  said  that  the  Bhuttee  popula- 
tion has  much  diminished  since  the  establishment  of  British  rule,  as 
the  pursuits  of  husbandry  are  not  in  accordance  with  their  taste. 
Those  that  remain  have  now  quietly  settled  down  as  cultivators,  but 
are  far  from  being  industrious. 

The  old  people  speak  of  the  ancient  times  with  great  exultation, 
alloyed  with  regret,  when  they  could  muster  two  or  three  hundred, 
make  raid  into  the  neighbouring  foreign  states,  return  with  a  hundrwl 
head  of  cattle,  which  were  immediately  divided,  and  then  disperse 
with  the  ill-gotten  booty  with  extreme  delight. 

Habitat. — The  Bhuttees  are  now  found  residing  near  the  banks  of  the 
Ohuggur,  and  Choyea  in  the  Sirsa  dibtrict,  also  in  the  Hissar  district. 

Present  occupation, — Agriculturists ;  but  formerly  known  for  their 
marauding  propensities. 


•  *Jj^ — divisions,  parties. 
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Eeligion . — Mahomedan. 

C%aracter.— Indolent  formerly,  but  are  now  inclined  to  earn  their 
IiTelihood  bj  a  reluctant  field  labour. 
Diet, — Animals  and  vegetables. 

Use  of  Narcotics. — They  smoke  tobacco  in  a  leathern  hooka.  Those 
who  liye  on  the  borders  of  Bicaneer,  indulge  in  the  use  of  opium. 
Longevity, — About  80  years. 

Physical  Conformation, — Dark  brown  complexion,  wear  the  jet 
black  hair  down  to  the  shoulder,  do  not  shave  the  whiskers  nor 
moustache  ;  low  in  the  mental  scale,  and  of  inferior  capacity  ;  and  the 
average  height  5  feet,  9  inches. 

Dress, — The  males  wear  large  turbans  of  white  cloth,  a  thymund* 
or  tybund  of  coarse  cloth  or  coloured  hongee^  an  ungerkha  sometimes, 
and  a  chudder  thrown  over  all.  The  females  wear  until  married  a 
koorteef  and  after  marriage  ungeeah,  ghugrah,  with  large  red  prints, 
and  a  chudder  thrown  over  the  body,  covering  the  head  also. 

Jaxtts, 

— Trg;. 

Origin. — Traditionally,  the  Jauts  are  the  offspring  of  a  Rajpoot 
father,  and  of  an  inferior  caste  of  mother — a  Sooder, 

Division  into  Classes, — Jauts  are  divided  into  several  goths,  viz.  : 
Bynewall,  Goodharas,  Sohos,  <fec.  They  are  of  two  descriptions,  the 
Dehsee  or  settled,  and  Bagrees  or  wandering.  The  former  has  no  real 
caste,  but  is  only  a  modified  Rajpoot. 

Habitat, — Bhutteanah  and  Hissar  districts.  This  tribe  is  also  seen 
in  Kumaul,  but  there  many  have  become  Mahomedans. 

Habit, — Peaceful  and  settled. 

Occupation, — This  class  confines  itself  to  agricultural  pursuits,  and 
may  enlist  themselves  in  the  Infantry  or  Cavalry  regiments. 

iJeZi^um.— Hindus.  They  pray  to  Ram,  their  chief  object  of  devo- 
tion. Their  widows  are  not  allowed  to  return  to  their  own  family, 
but  are  married  to  their  next  brother-in-law,  or  the  nephew. 

Character. — Hard  working,  truthful,  and  very  thrifty.  They  make 
good  soldiers,  being  brave,  and  not  much  troubled  with  caste  prejudices. 

•  ji^^  a  broad  flowing  aboet  extending  to  the  ankles  and  tied  at  the  waist, 
t  ijhj^f  waifltcoat  or  jacket  for  females. 
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Diet. — They  principally  live  on  cereals  and  v^tables ;  sometimes 
eat  goat  meat.    The  Sikh  Jants  eat  better  and  live  well. 

Use  of  Narcotics. — Some  Jauts  serving  as  peons  in  the  Jehsnl  Police 
&c,  add  churrus  to  the  tobacco  they  use  for  smoking.  The  higher 
class  use  in  the  proportion  of  1  seer  of  tobacco  leaf,  to  4  chittacks  of 
goor,  and  well  pounded  together.  Opium  is  also  used  by  this  class, 
particularly  those  residing  towards  the  boundary  of  Bicaneer  territory. 
They  also,  without  hesitation,  drink  country  spirits. 

Longevity. — 60  years. 

Physical  Conformation. — Coppery  complexion ;  iris  dark ;  conjano- 
tivae  yellowish  ;  they  are  tall,  erect,  manly,  and  robust ;  their  limbe 
are  well  shaped  ;  features  regular,  countenance  placid  and  dignified. 

Dress, — The  men  wear  lengota*  or  kutch,  koortapf  and  khesh'or 
chudder,  white  or  coloured  turban.  The  females  use  chudder,  koortee, 
trowsers  and  ghngrah.  The  last  is  generally  dyed  red  or  yellow  and 
is  either  striped  or  dotted. 


Origin, — Having  been  driven  out  of  the  Jyepoor  territory  by 
Sahabooddeen  of  the  Ghoree  dynasty  about  Sumbut  1234  (A.  D.  1177) 
the  Rajpoots  took  possession  of  all  the  district  now  comprising  Hissar, 
Hansee  and  Bhewannee  pergunnahs. 

Feroze  Shah  in  1371  first  began  to  convert  them  by  force,  with  more 
or  less  success,  till  the  time  of  Aumngzeb,  but  this  effort  was  relin- 
quished on  the  decline  of  the  Mahomedan  power. 

The  independence  of  the  Rajpoots  of  course  was  always  in  inverse 
ratio  to  the  power  of  the  Dehli  potentates.  All  the  Jatu  tribes  of 
Bhewannee  revolted  in  1809,  and  the  town  was  stormed,  and  taken 
by  the  British  troops. 

The  Rajpoots — Hindus  and  Mussulman  converts — still  remain  in 
the  proportion  of  75  villages  or  about  one  quarter  of  what  they 
formerly  consisted  of. 

Division  into  Classes.-— It  is  needless  here  detailing  that  the  Raj- 

*  Uy^,  a  small  narrow  slip  of  oloth  passed  between  the  thighs  and  tacked 
into  a  waistbelt  before  and  behind, 
t  ^j^j  a  jacket  or  waistcoat. 


Rajpoots. 
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poots  or  Raj-pootras,  form  one  of  the  highest  castes  of  Hindu  religion, 
belonging  to  the  prince  or  military  order. 

Habitat, — They  are  spread  over  the  Hissar  district,  their  principal 
residence  heing  Bhewannee,  Rysoo,  and  DhyniuU.  They  reside  also 
in  the  Bhntteana  district,  chiefly  on  the  borders  of  the  Bicaneer 
territory. 

Habit. — Mostly  cultivators.    As  a  class  they  are  brave  and  proud. 

Occupation, — Although  particularly  fond  of  land,  yet  they  are  in- 
different agriculturists.  They  furnish  few  men  to  the  Irregular 
Cavalry. 

Religion, — Hindu ;  Ramchundra  is  their  chief  object  of  worship. 

Character, — Domineering,  and  careful  of  what  they  call  izzut. 
They  are  generally  addicted  to  highway  robberies,  and  cattle- thieving ; 
careless  of  money  ;  decidedly  brave. 

Diet, — They  eat  vegetables  and  all  sorts  of  animals,  and  pork  with 
delight,  but  not  beef. 

Use  of  Narcotics. — They  smoke  tobacco,  and  use  opium  freely, 
particularly  those  living  near  the  Bicaneer  territory.  They  do  not 
hesitate  to  imbibe  fermented  liquors. 

Longeviti/,  —  Ahont  60  years. 

Physical  Conformation. —Darky  or  fairish  ;  iris  dark,  and  the  con- 
junctivae pretty  clean  ;  tall,  well  formed  ;  having  regular  features,  and 
well  limbed. 

Dress, — Usually  a  red  turban  is  used,  white  ungerkha,  and  dhotee 
of  various  colours,  but  they  are  partially  red. 

Bahees, 

Origin, — Rahee  or  Raheen,  a  denomination  said  to  have  been  de- 
rived from  a  Punjabee  word  signifying  a  gardener,  or  tiller  of  the 
soil,  and  it  is  said  to  be  so  styled  from  the  following  circumstance  : 
The  town  and  citadel  of  Dach,  having  fallen  into  the  hands  of  certain 
parties  who  had  besieged  it,  they  issued  orders  for  a  general  massacre,  but 
the  labourers,  cultivators,  and  artizans  were  to  be  exempted  ;  hereupon 
the  Raheea  who  bore  arms  resorted  to  a  device,  by  which  their  lives 
were  spared,  each  threw  away  his  weapon,  and  in  its  stead  carried  on 
his  back  a  plough,  or  some  implement  of  husbandry,  and  hence  the 
appellation  which  up  to  this  day  they  bear. 
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It  appears  that  the  territory  comprised  between  Bhatneer  in  the 
Bicaneer  territory,  and  Futteeabad  in  the  Hissar  district,  was  inhabit- 
ed from  the  earliest  time  by  a  set  of  people  known  ander  the  general 
name  of  Bailees,  one  portion  of  whom  is  said  to  have  emigrated  from 
Sindh,  and  another  from  Jesselmeer.  In  its  prosperous  state  this 
tract  contained  1860  villages,  with  a  corresponding  population,  addicted 
to  agricultural  and  pastoral  pursuits,  but  in  consequence  of  constant 
depredations,  at  a  later  period  by  the  Bhuttees,  and  the  anarchy  and 
confusion  that  resulted,  the  greater  part  of  the  population  were  led 
gradually  to  leave  the  country,  some  emigrated  into  Bareilly  and 
others  settled  in  Pasya. 

Division  itito  Classes. — None. 

Habitat, — This  tribe  is  to  be  found  near  the  banks  of  the  Sutledge 
and  Ghugger  streams ;  in  different  parts  of  the  Punjab,  and  also  in 
the  Rohilcund  district. 

Eahit. — Strictly  cultivators. 

Occupation. — Their  principal  occupation  is  husbandry,  but  they  are 
prone  to  follow  any  form  of  agricultural  pursuits. 

Religion, — Mahomedan  and  Hindu  converts. 

Character, — Docile,  religious,  but  were  migratory  before  to  evade 
persecution,  hence  the  reason  of  their  being  so  scattered. 

Diet, — The  Mahomedan  portion  enjoy  animal  and  vegetable  food, 
but  the  Hindus  avoid  the  former. 

Use  of  Narcotics. — They  smoke  tobacco  only. 

Longevity. — About  60  years. 

JPhysical  Conformation, — The  same  as  the  Bhuttees. 
Dress. — Ditto  ditto. 

Ranghurs. 

Origin. — They  are  Rajpoot  Mussulmans. 

Division  into  Glasses, — They  are  divided  into  3  tribes,  Jaut,  Sutrolah 
and  Ragoo. 

Habitat, — Hissar  district ;  and  their  chief  \illages  are  BuUealee, 
Bas,  and  Loharroo. 
Habit. — Cultivators. 

Occupation. — Fond  of  agriculture,  but  they  ai-e  poor,  many  prefer 
taking  service  in  the  Irregular  Cavalry, 
Religion, — Mahomedans. 


Digitized  by. 


1868.]       A  short  sketch  of  the  Tribes  of  Bhutteanah,  d:c,  179 


Character. — Brave  but  violent,  and  proud  of  their  honour,  to  which 
they  cling  tenaciously. 

Diet, — They  live  on  animal  and  vegetable  food. 

Use  of  Narcotics, -^The J  smoke  the  huka  only,  and  abstain  from  the 
nse  of  spirituous  liquor. 

Longevity. — About  55  years. 

Physical  Conformation, — Complexion  varies  much  from  dark  to 
coppery  ;  iris  chiefly  dark,  and  the  conjunctivae  frequently  yellowish  ; 
active  and  full  of  fire.  They  are  erect,  tall,  manly  and  robust ;  their 
limbs  well  shaped  ;  their  features  regular,  and  countenance  dignified, 
stem,  with  an  air  of  heroism  and  bravery.  Their  hair  raven,  and 
flows  down  to  the  shoulders.  Average  height  5  feet  11  inches.  They 
are  on  the  whole  a  very  superior  set  of  people  to  look  at. 

Dress. — Their  usual  dress  is  white  or  red  turban;  red  dopattas, 
trowsers,  merzai|  and  chudder. 

Vishntis, 

Origin. — Sprung  into  existence  about  A.  D.  1485,  or  about  50  years 
before  the  foundation  of  the  Sikh  religion.  Its  founder  was  Janibajeo 
of  Peepassur  in  Bicaneer.    They  are  the  followers  of  Vishnu. 

Mode  of  Worship, — Their  mode  of  worship  is  to  present  offering  at 
the  shrine,  and  uttering  prayers  whilst  bathing.  Its  tenets  are  to 
abstain  entirely  from  animal  food,  to  bathe  before  meals,  and  to  marry 
none  but  those  of  their  own  persuasion.  It  is  contained  in  a  book 
called  Jamhajee  kahanee^  meaning  Jamba  jee's  discourse.  They  salute 
each  other  by  expressing  neom-salanij  i.  c,  I  salute  you  most  respect- 
fully, the  rejoinder  is  Jamhajee  ko,  signifying,  May  your  salutation  be 
acceptable  to  Jamhajee.  They  convert  others  by  shaving  off  the  chonti. 
They  bury  their  dead  bodies  in  a  cow  yard,  or  close  to  their  place  of 
residence.  Their  great  temple  is  at  Sameerah  Dhul  in  Bicaneer,  from 
which  place  it  is  said  their  first  leader  took  his  flight  to  heaven. 

Habitat, — They  inhabit  Hissar,  the  neighbouring  district  of  Sirsa ; 
the  adjoining  foreign  territories,  and  also  portions  of  the  North- Western 
Provinces. 

Habit, — Principally  cultivators. 

Occupation. — Besides  using  agriculture,  they  are  also  good  carpen- 
ters, and  carriers  or  trainers  of  camels. 


Digitized  by 


180         A  short  sketch  of  the  Tribes  of  Mutteanah,  &c,      [No.  3, 

Religion. — Hindus,  worshippers  of  Vishnu. 
Character, — Civil  and  industrious. 

Diet. — Chiefly  vegetables.  They  do  not  touch  meat,  and  as  far  as 
possible  they  never  allow  any  animal  or  bird  to  be  slaughtered  or  shot 
in  their  neighbourhood. 

Use  of  Narcotics, — The  Vishnua  use  no  narcotics.  They  neither 
smoke,  nor  drink  any  fermented  liquor.  Such  is  their  aversion,  that 
they  consider  it  a  sacrilege  to  allow  fire  from  their  hearth  for  the 
purpose  of  smoking. 

Longevity. — About  60  years. 

Physical  Conformation, — Rather  dark,  but  yellow  predominating. 
The  iris  dark  or  grey,  sometimes  greenish.  The  conjunctivaB  generally 
yellowish.    Average  height  6  feet. 

Dress, — The  males  wear  coloured  chudder  of  wool  or  Zoc,*  a  pugree, 
ungerkha  and  dhotee.  The  females  use  coloured  woollen  dhablah 
generally  of  purple  colour,  and  red  border,  and  they  always  wear 
shoes. 

Wuttoos. 

Origin. — Allied  to  the  Bhuttees. 

Sabitat. — Banks  of  the  river  Sutledge  in  the  Bhutteana  district, 
also  in  the  Ferozepore,  and  Montgomery  districts,  and  in  the  Bhawul- 
pore  territory. 

Habit, — Settled  and  fond  of  agriculture. 

Occupation. — Indolent  previously,  but  now  they  are  inclined  to  be 
laborious. 

Religion, — Mahomedan. 

CAarader.— Submissive  and  industrious. 

Diet, — Animal  and  vegetable  food. 

Use  of  Narcotics, — They  smoke  the  huka  only. 

Longevity. — About  80  years. 

J^hysical  Cbnybrwia^ton.— Complexion  light  brown,  black  flowing 
hair,  iris  black,  wear  thick  beard  and  moustache  ;  some  are  well  built, 
tall,  strong  and  able-bodied.    Average  height  5  feet,  10  inches. 

Dress. — Turban,  dhotee  or  tymund,  and  chudder,  generally  checked, 
or  striped  white  and  blue. 

*  iSJ^  ^^T>  hlanket  or  kambal  J^T — 
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Owing  to  certain  causes,  presently  to  be  explained,  calculations  of 
the  Hindus  regarding  the  year  are  in  error.  Their  calendar  in  cer- 
tain points  presents  a  state  of  things  that  existed  some  centuries  ago. 
It  is  necessary  that  such  corrections  be  introduced  in  the  elements  of 
their  calendar  as  will  make  its  indications  consistent  with  reality. 

The  Hindu  year  is  determined  by  two  consecutive  conjunctions  in 
longitude  of  the  sun  with  the  star  p  Arietis.  Almost  all  nations 
of  antiquity  have  commenced  their  year  from  this  moment. 

By  the  existing  Bengal  Calendar,  the  initial  moment  of  the  year  is 
placed  on  the  13th  of  April,  about  seven  days  earlier  than  the  real 
conjunction,  making  the  subsequent  eleven  transits  of  the  sun,  the 
elcvea  Sankr&ntis^  seven  days  too  early. 

The  initial  point  of  the  year  has  retained  in  its  name  the  idea  of  its 
coincidence  with  the  equinoctial  point,  a  point  now  removed  twenty- 
one  days  from  the  star.  The  following  simple  solutions  of  spherical 
triangles  will  show  that  the  ecliptic  conjunction  of  the  sun  with 
Arietis  the  A^vini  Yogatar^  of  the  Hindun  happens  between  the  20th 
and  21st  of  April  in  18G7. 

From  the  Nautical  Almanac  wo  have  for  P  Arietis  /R  =  \h. 
17«.  which  expressed  in  degrees  of  arc  =:  26'  10'  14". 
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In  the  same  £pbemeii8  the  North  declination  on  the  13th  of  April 
is  20°  9'  17,"  the  obUquity  of  the  ecUptic  being  23°  27'  15*. 
Then  DN.  +  «  =  43^  36'  32*  and  «  co  DN.  =  3°  17'  58". 
Hence  N.  P.  D.  =  69^  60'  43". 

^  =  116- 49' 4"   58°  24' 32* 

J(a  +  /5)  =  21°  48'  16*. 

l(a  —  P)=  1°38'59". 

J  (a  +  ^  Co.  Log.  Cos.,    0-03223 

J(a  — /S)   Log.  Cos.,    9-99982 

\e   Log.  Cot.,    9-78888 


Log.  tan.,    9-82093 

J(A  +  B)    33°  30' 30" 

i  (a  —  /S)                       Log.  sin.,    8-45930 

J(a  +  /8)                  Co.  Log.  sin.,    0*43082 

\  e                               Log.  Cot.,    9-78888 


i  (A  —  B)  =  2°  48'  Log.  tan.,   8*68900 

B    30°  42'  30" 

59°  17' 30"   3^.57m.fo. 

Hence  by  the  Nautical  Almanac  the  conjnnction  is  between  the 
20th  and  2l8t  April.  The  Hindn  calculations,  however,  referring  the 
conjunction  to  the  13th  of  April,  make  the  year  begin  at  the  wrong 
moment. 

Li  the  above  rough  calculations  Ayvini  is  assumed  as  identical  with 
P  Arietis.  The  Suryasiddh^ta  gives  the  polar  longitudes  of  stars  in 
a  very  curious  and  arbitrary  way.  The  author  mentions  certain 
numbers  as  hija  or  root  for  each  star,  which  numbers  multiplied  by 
the  constant  10  will  give  in  minutes  the  polar  longitudes  of  the 
asterisms.  The  following  are  the  hijaa  or  roots  for  A9vini  and 
Bharani,  48,  40.  Multiplying  the  hija  for  A9vini  by  the  constant 
10,  we  get  480'  or  8°  the  hhdga  or  position  of  the  asterism  in  its  por- 
tion of  its  polar  longitude. 

Now  let  K  =  Polar  Longitude. 

CO  =  Obliquity  of  the  ecliptic. 

a  =  Inclination  of  the  declination  circle  of  the  star  to  the 
ecliptic. 
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^  =  Polar  LoDgitade. 
A  =  Trae  Longitude. 

7z  .  Cot  CD  =  tan  a. 

IJOS  IT 

sin  a  sin  ^  =  sin  X. 
tan  X.  Cot  a  =^  sin  /i,  the  quantity  to  be  added  or  subtracted  from  ^ 
to  give  X. 

Position  in  its  portion  or  hhd^a^    8° 

Polar  Longitude,   8^ 

Polar  Latitude,    10*^ 

From  the  above  we  deduce  the  following  by  formula  for  A9vini. 

Lat   90°  11'  N 

Long   11°  59' 

This  is  the  position  of  A9vini  according  to  the  Hindu  Tables  and 
astronomical  works.  This  position  of  the  junction  star  refers  us  back  to 
the  fifth  century  A.  0.  In  each  case,  to  reduce  the  distance  given  in 
Flamsted's  Catalogue  for  the  Vernal  Equinox  of  A.  C.  560,  we  have 
subtracted  15°  40'  from  the  longitude  there  given. 

The  following,  however,  are  the  real  position  of  a  and  Arietis  by 
European  calculations. 

Longitude  of  ^8  Arietis  at  about  560  A.  C,    13°  56' 

Latitude,   8°  28'  N 

Longitude  of  a  Arietis,   17°  37' 

Latitude,    9°  57'  N 

Comparing  these  we  find  that  the  position  of  A9vini  coincided 
more  with  that  of  Arietis  than  with  that  of  a  Arietis.  The  Hindus 
used  very  rude  instruments  of  observation,  and  an  error  of  even  a 
degree  is  allowable  in  their  calculations. 

The  retrograde  motion  of  the  equinoxes  together  with  an  error  in 
determining  the  exact  length  of  the  year  has  brought  on  this  difference 
in  their  calendar. 

The  Hindu  year,  like  all  solar  sidereal  years,  begins  at  the  moment 
of  the  sun's  entrance  into  A^vini,  the  first  asterism  of  the  constella- 
tion Aries,  and  ends  with  the  moment  the  luminary  leaves  Piscium 
to  re-enter  Ajvini.  Such  a  method  of  determining  the  length  of  the 
year  accompanied  by  the  following  easy  but  ingenious  distribution  of 
the  fractional  parts  of  a  day  has  saved  the  Hindu  year  from  the  error 
which  vfas  on  element  in  the  European  years  before  the  Julian  correc- 
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tiou.  The  Hiii'la  civil  year  diifen»  irom  the  iLstronomical  as  regird^ 
the  fractioiid  of  a  day.  An  error,  however,  in  exactly  determining  the 
Talae  of  this  fraction  will,  following  the  Hinda  method,  soon  he  so 
accumalated  as  to  necessitate  the  introdnction  of  a  correction  that  the 
calcolations  may  agree  with  actnal  phenomena.  Coni»idaing  the 
hackwardness  of  the  Hindn  Philosophers  to  profit  by  recent  investiga- 
tions  accompanied  by  want  of  that  habit  of  verifying  calculations  by 
oljservations,  which  Bacon's  philosophy  alone  can  teach,  it  is  natural 
that  the  Hindn  year  will  represent  a  state  of  things  that  does  not 
really  exist. 

The  motion  of  the  equinoxes  in  space,  thongh  observed  in  the 
western  world  by  Hipparchns  so  early  as  B.  C  136,  was  not  known  to 
the  Hindus  in  A.  G.  400,  the  earliest  date  assignable  to  the  Soiya 
Siddhanta  from  the  longitudes  of  stars  there  noted.  A  theory  of 
libration  of  the  equinoxes  27^  either  side  of  the  first  point  of  Aries  is 
stated  in  certain  Siddhintas,  and  others  again  calculate  a  complete 
revolution  of  the  points,  but  in  no  astronomical  work  of  the  Hindas 
is  any  use  made  of  such  oscillation  or  motion.  No  work  corrects  its 
calculations  according  to  the  precession  of  the  equinoxes,  though  the 
Surya  Siddh^ta  gives  a  rule  for  determining  the  numerical  value  of  the 
same,  and  instructs  the  students  to  introduce  the  bija  necessary  for  the 
motion  of  the  equinoxes. 

As  stated  before  in  reckoning  civil  time,  fractions  of  a  day  are  re- 
jected. When  the  fraction  is  less  than  30  Gha^is  (half  a  Hindu  day) 
the  civil  year  or  the  month  is  reckoned  as  beginning  one  day  later  than 
the  astronomical.  The  year  consisting  of  365,24486231177907  days, 
365  whole  days  are  deducted  from  it,  the  fraction,  24486231177907 
being  carried  to  the  next  year  forms  365*4897246235814  days. 
From  this  again  the  whole  number  of  365  days  being  deducted  for 
the  second  year  leaves  a  fraction  to  which  the  value  for  another  year 
being  added  gives  366*7345869353371  days.  This  sum  exceeds 
365*5  days  and  therefore  the  year  is  made  to  commence  one  day  later. 
Deducting  the  fractional  residue  *73...  from  366  days  and  the  remain- 
der '26541406466279  being  again  deducted  from  two  tropical  years 
(of  730  4897246235514  days)  leaves  730  22431055889535.  Deduct- 
ing from  the  ijbove  for  the  4th  and  5th  years  (730)  we  cany  the 
remainder  -2243105889535  of  a  day  to  the  6th  year. 
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Thus  the  Hindus  bring  forward  the  year  one  whole  day  every  fourth 
year  nearly  or  289  days  in  1192  years.  The  system  involves  the 
error  of  the  Julian  year,  which  outruns  the  Hindu  solar  year  (as  well 
as  the  European  solar  year  with  the  Gregorian  correction)  by  nearly 
W  44"  or  two  days  23'  33"  in  400  years ; 

The  annual  variation  of  the  equinoxes  is  according  to  the  Surya 
Siddh^ta  about  54".  The  position  of  the  initial  point  of  the  year 
with  reference  to  the  equinox  on  the  13th  of  April,  1867,  is  found 
from  the  following  proportion  given  in  the  Siddh&nta. 

(1577917828  days)  the  number  of  days  in  a  great  Tuga  is  to  (600) 
the  number  of  revolutions  in  it,  as  (1814605)  the  sum  of  the  days 
elapsed  since  the  last  epoch  of  conjunction,  is  to  the  number  or  frac- 
tion of  revolutions  elapsed.  This  is  0  Rev.  248°  23'  59".7.  The 
l^uja  or  sine  of  this,  is  its  supplement  68°  23'  59".7  for  reducing  the 
supplement  to  an  arc  of  27°,  which  is  done  by  multiplying  it  by  3  and 
dividing  by  10,  we  get  the  ayandnga^  the  actual  distance  of  the  initial 
point  of  the  sphere  from  the  equinox  20°  31'  11"'9. 

One  of  the  apparent  reasons  for  the  Surya  Siddh&nta's  not  introduc- 
ing this  correction  in  the  calculations  is,  because  the  author  of  the  work 
supports  the  theory  of  libration.  The  colures  therefore  falling  back 
with  respect  to  the  fixed  stars  in  round  numbers  50"  annually,  the 
Hindu  system  slowly  advances  beyond  the  true  vernal  equinox. 

The  initial  point  of  the  year  is  called  the  Mahdvishuva  mesha 
Sankrdnti^  the  vernal  equinoctial  transit  of  the  sun  to  Aries.  As 
shown  before,  this  moment  is  no  longer  the  equinoctial  point,  but  is 
removed  from  it  by  a  period  of  about  22  days.  To  this  period  adding 
the  distance  of  the  present  initial  point  from  Arietis  as  calculated 
before,  seven  days,  we  get  the  actual  distance  of  the  Arietis  from  the 
equinox,  the  difference  between  the  sign  and  the  constellation  Aries. 
The  numerical  value  of  this  is  about  30  and,  assuming  50"  in  round 
numbers  being  the  numerical  value  of  the  precession  of  the  equinoxes, 
we  find  that  about  2260  years  before  the  present  time,  the  Hindu  year 
began  with  the  vernal  equinox,  and  the  ecliptic  conjunction  of  the 
sun  with  A9vini  happened  at  about  the  same  time,  or  300  B.  0.  is 
the  latest  period  to  which  the  Hindu  observations  can  be  referred. 
It  is  well  to  add  that  such  determination  of  the  dates  of  the  Surya 
Siddh&nta,  and  the  Hindu  observation  depends  decidedly  on  partial  rea- 
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soning.  All  attempts  towards  accuracj  even  of  centnries  must  be  futile 
and  imperfect.  Argnments  stated  above  establish  nothing  besides  what 
is  evident.  If  the  Hindu  calculations  were  as  accurate  as  those  of 
western  science,  we  could  then  have  safely  assigned  the  above  given 
dates  to  Hindu  observations.  The  above  proves  that  393  B.  C.  the 
initial  point  of  the  Hindu  year  coincided  with  the  first  point  of  Aries 
and  the  vernal  equinox.  Beyond  this,  we  have  no  reasonable  ground 
to  advance.  The  Hindu  observations  may  have  commenced  centuries 
earlier,  and  the  then  existing  rough  methods  of  observation  may  have 
led  the  credulous  Hindu  astronomer  to  believe  that  the  equinox  and 
the  first  point  of  Aries  were  one  and  the  same ;  when  in  reality  the 
equinox  may  have  happened  on  the  4th  or  8th  day  of  Vat^dkha. 

That  the  Hindu  year  formerly  began  about  the  vernal  equinox,  and 
that  the  moment  of  such  beginning  of  the  year  coincided  with  the  mo- 
ment of  the  ecliptic  conjunction  of  the  sun  with  A^vini,  or  that  the 
sign  and  the  constellation  Aries  coincided  at  a  former  period  with  the 
initial  moment  of  the  Hindu  year,  is  unquestionably  proved  by  the 
Hindu  name  for  that  moment,  the  sun  is  said  to  be  then  in  the 
asterism  A9vini. 

Had  no  errors  entered  into  the  calculations  of  the  Hindus,  their  year 
would  then  have  commenced  at  the  present  century  on  the  2l8t  of 
April,  instead  of  the  13th.  The  Mah&vishuva  Sankr&nti  then  would 
have  differed  from  the  vernal  equinox  exactly  by  that  amount  by 
which  the  sign  Aries  differs  from  the  constellation  Aries.  But  as  it 
is,  it  involves  a  double  error,  and  leads  one  to  suppose  that  about  500 
years  before  the  present  time,  the  first  day  of  the  Hindu  year  was 
brought  to  coincide  with  the  first  point  of  the  constellation  Aries 
(fi  Arietis)  and  that  since  then,  owing  to  the  motion  of  the  equinoxes, 
the  initial  moment  of  the  year  has  retrograded  7  degrees.  Such  a 
supposition  is  the  only  explanation  that  can  at  present  be  offered 
regarding  this  anomalous  position  of  the  initial  point  of  the  year ; 
now  that  the  first  of  Vai^dkh  is  placed  between  the  points  with  which 
it  coincided  when  the  constellations  were  formed,  and  in  which  it  should 
be,  if  the  calendars  had  received  proper  coirections.  The  values  of  the 
hijas  or  corrections  subsequently  added  to  the  Hindu  tables  as  calculated 
by  Mr.  Burgess  in  his  notes  to  the  Surya  Siddh6nta,  refers  us  to  the 
16th  century  after  Christ.    Making  due  allowance  for  errors  of  Hindu 
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calculations,  this  may  well  be  transferred  to  a  century,  when  Jaya 
Sifiha,  it  is  said,  translated  the  Logarithmic  Tables  into  Sanscrit,  and 
introduced  many  corrections  into  the  Hindu  Science  of  Astronomy. 
But  the  exact  date  of  the  correction  of  the  Hindu  year- cannot  be 
ascertained  before  the  Sanscrit  works  of  Jaya  Sinha  are  brought  to 
light. 

The  table  shows  the  Hindu  months  with  the  corresponding  English 


months  at  two  different  epochs. 

Precession  of  the  equinoxes  0°  0^  0".  Precession  3°  10'. 

Vai^dkha,     <V*  March  and  April,   April  and  May. 

Jyaishtha,     b  April  and  May,    May  and  June. 

Ash^a,       n  May  and  June,   June  and  July. 

^Hlvana,       S3  June  and  July,    July  and  August. 

Bh^ra,        T?  July       August,   August  and  Sept. 

I    A^vina,  August  and  Sept.,    Sept.  and  Oct. 

I    R&rtika,       ^  Sept.  and  Oct.,   Oct.  and  Nov. 

Agrahfiyana,  ni  Oct.  and  Nov.,   Nov.  and  Dec. 

Pausha,        f  Nov.  and  Dec,   Dec.  and  Jan. 

M%ha,        Hf  Dec.  and  Jan.,   Jan.  and  Feb. 

PhilgAna,     ^  Dec.  and  Feb.,   Feb.  and  March. 

Chaitra,       K  Feb.  and  March,    March  and  April. 


In  A.  C.  538  when  the  Hindu  year  commenced  with  Vai9dkha  in 
Ajvini  the  sun's  longitude  was  0°  0'  and  that  of  the  moon  2^  12'. 

That  the  year  should  begin  in  one  of  the  equinoxes  or  solstices  is 
very  natural,  they  are  the  four  principal  points  in  the  heavens.  The 
commencement  of  the  year  from  the  vernal  equinox  dates  from  great 
antiquity.  The  era  of  sdlivdhana  begins  with  the  vernal  equinox  or 
full  moon  upon  or  next  it.  The  Hindu  year,  however,  in  earlier  times 
,  b^an  with  the  winter  solstice.  The  derivation  of  the  name  Ayvina 
speaks  a  history.  A9vini  being  the  first  of  the  27  asterisms  and  the 
one  supposed  by  the  Hindus  to  be  coincident  with  the  sign  Aries, 
determines  the  beginning  of  the  year.  The  month  having  a  fijl 
moon  in  this  asterism  is  called  A9vina.  The  conjunction  in  longi- 
tude of  the  three,  the  moon,  the  sun  and  the  asterism  may  naturally 
be  looked  upon  as  the  starting  point  of  heavenly  motion.  The  ex- 
planation ^iven  by  Araara  Sinha,  the  lexicographer,  that  the  month 
in  which  the  full  moon  happens  in  Ayvini  is  Ayvina  clears  all  doubt. 
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It  is  rather  improbable  that  the  Hindus  would  wait  for  a  conjunction 
of  the  three  to  begin  their  observations.  Amara  Sinha*s  explanation 
quite  negatives  all  such  suppositions,  as  it  is  impossible  that  the  moon 
should  have  the  same  longitude  with  the  sun  and  be  still  a  full  moon. 

To  correct  then  the  Hindu  Almanac,  so  as  not  to  violate  the  Hindu 
idea  of  Mdhdvtshuva  mesha  Sankrdnti  is  utterly  impossible.  The  year 
must  be  made  to  begin  at  one  or  the  other  of  two  points.  It  is 
proposed  therefore  to  begin  the  civil  year  from  the  vernal  equinox  or 
the  sign  Aries.  Though  this  method  enforces  the  change  of  the  order 
of  the  asterisms  making  Revati  ( {  Piscium)  the  first  and  A9yini 
the  second,  we  have  yet  the  advantage  conferred  by  European  calcula- 
tion to  support  our  view.  On  the  other  hand,  the  change  of  the  begmning 
of  the  year  from  the  vernal  equinox  to  the  13th  of  April,  is  a  strong 
recommendation  for  bringing  the  initial  point  of  the  year  to  the  moment 
of  ecliptic  conjunction  i,  e.  on  the  21st  of  April.  A  change  of  the 
order  of  the  asterisms  is  not  new  to  the  9^ra8.  Kritiki  (rf  Tanri, 
Pleiades)  now  third,  formerly  occupied  the  position  of  A5vini. 

The  Hindu  calendar  is  now  in  one  view  22  days  in  advance,  and  in 
another  about  7  days  behind  the  real  state  of  things.  It  is  proposed 
to  eject  21  days  from  the  month  Ghaitra  and  thus  to  bring  the 
vishuva  or  mesha  Sankrdnti  back  to  the  equinoxes.  Such  an  innova- 
tion or  correction  of  the  calendar,  involves  serious  difficulties ;  the 
conservative  habit  of  the  Hindu  mind  and  the  confusion  in  a  political 
point  of  view  of  the  dates  of  payment  of  rents,  &c.,  are  serious,  but 
may  be  overcome. 

The  Hindu  calculations,  owing  to  the  eirors  of  tables  made  up 
some  centuries  past  are  all  defective  and  need  correction.  But  these 
are  secondary  to  the  correction  of  the  year. 

To  sound  the  Hindu  opinion  on  the  subject,  a  circular  in  Sanscrit 
was  issued  by  me  in  October  last.  There  I  have  quoted  most  authori- 
tative passages  showing  that  such  change  of  the  beginning  of  the  year 
on  account  of  the  precession  of  the  equinoxes  is  not  contrary  to  the 
56stras.   With  a  Hindu,  authority  of  the  ydstra  is  the  only  argument. 

I  append  a  partial  translation  of  the  principal  {mnU  of  the  Sanscrit 
circular. 

The  Dharma  9»«tra8  say — 
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"  that  at  the  beginning  of  Aries  (Vai^dkha)  presents  of  flour  and  of 
jags  filled  with  water  are  to  be  made  to  Brdhmanas." 

This  ceremony  is  now  performed  on  the  12th  of  Apiil.  Some  doubts 
as  to  the  propriety  of  performing  the  ceremony  Ghatotsarga  on  this 
date  having  arisen,  Professor  Bdpii  Deva  of  Benares  was  addressed  on 
the  subject.  The  errors  of  the  Hindu  calendar  were  pointed  out  in  the 
letter,  and  he  was  requested  to  give  his  opinion  on  the  proposition  of 
changing  the  beginning  of  the  Hindu  year  from  the  13th  of  April  to 
the  real  mesha  Sanki*dnti,  or  the  vernal  equinox.* 

The  proposed  change  of  the  beginning  of  the  year  from  the  13th  of 
April  is  not  contrary  to  the  ^-^tras.    Surya  Siddhdnta,  the  highest 
authority  in  questions  of  Hindu  astronomy,  acknowledges  in  the  fol- 
lowing, that  time  effects  great  changes  in  calculations. 
 fck    .  

^8  ii^^f    ^^^^  f^^^?n  B  ^ 

^^n^  ^^^^  ^RT^^TS^  II  e 

"  (0  Maya,)  hear  attentively  the  excellent  knowledge  (of  the 
Science  of  Astronomy)  which  (the)  Sun  Himself  formerly  taught  to 
the  saints  in  each  of  the  Yugas." 

"  I  teach  you  the  same  ancient  science  which  was  formerly  told  by 
(the)  Sun  Himself.  (But)  the  difference  (between  the  present  and 
I  the  ancient  works)  is  caused  only  by  time,  on  account  of  the  revolu- 
tion  of  the  Yugas." 

Vayishtha  says — 

V*  V* 

An  examination  of  the  Pdrdnas  will  show  at  once  that  the  ^dstras 
and  the  ceremonies  are  changed  in  time,  the  gods,  and  the  ceremonies 
(W?T%Tlinfic)  of  the  Vedas  are  now  forgotten. 

The  Rig  Veda  mentions  the  27  stars  as  being  married  to  the  moon 
and  the  astronomical  phenomena  recorded  there,  show  that  the  vernal 
equinox  happened  in  KritlikA  and  the  autumnal,  in  Rddhd  or  Viydklid 
(y  Libraj). 

*  His  favoarable  reply  with  the  original  letter  of  query  was  notioed  in  the 
original  circular. 

26 
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Amar  Singba  states  that  the  equinox  and  the  Vishnva  are  syno- 
nyms.   So  does  the  lexicographer  Hemachandra. 

The  above  authors  in  naming  the  twelve  months  of  the  year,  begin 
from  Agrah&yana  (near  the  winter  solstice). 

Langh&kshi  on  the  authority  of  Som^ara  Kalpa  Satra  begins  the 
year  four  days  before  the  full  moon  of  M%ha. 

UTOT.*  ^^ilTWr:  ^UTT:  ^T^n^ffTH 'i^mil^  ^(V^W  Tl 

In  the  ^atapatha  and  Sankh&yana  Br&hmanas  we  see  the  year 
begin  on  the  full  moon  of  Ph&lgdn. 

HT^^  "Rrnpi^  ^T^in^  ^^nn  ^if^:  m 

The  astronomy  of  the  Rig  Veda  begins  the  year  on  the  light  fort- 
night of  M^ha,  and  ends  on  the  dark  half  of  the  month  of  Pansha. 

Authorities  were  quoted  from  the  Gol&dLydya  of  Bbdshkar^hiiya, 
the  Siirya  Siddhdnta,  the  Soma  Siddh&nta,  the  ^dkalya  Sanhit^  the 
Laghdvdcishta  Siddh&nta,  AryabhattA)  Var&ha  Mihira  and  Brahma 
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Sphata  Siddh^ta  to  show  that  these  authors  admit  of  and  give  rules 
for  determining  the  value  of  the  precession  of  the  equinoxes. 

The  position  of  Agastya  (Canopus)  given  in  the  Vishnli  Pib^a 
and  in  the  Parfisara  and  Garga  Sanhit^  show  that  the  asterisms  have 
moved  from  their  original  position  in  the  heavens. 

Tfa  II 

irwT^       icTOfir  ^i*f  ^WVt  i 

irt  unm  ^Tf^  w^nrt  i 
^Tjifws^f^f^TT^       ?nr  ii 

Tfir  ^5 II 

The  retrograde  motion  of  the  equinoxes  has  brought  a  change  of 
the  seasons — Vai9dkha  and  Chaitra  constituted  the  spring  of  former 
times. 

^|iJpfl*|E4  I  ICf^H  Wini  II 

Lastly  the  practical  proof  of  the  effects  of  the  errors  in  calculations 
is  given  by  directing  the  Pandit  to  observe  the  heavens  just  aftcK 
Bunset  in  the  month  of  Vaiyikha. 
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The  Hill-tribbs  of  the  Northern  Frontier  of  Assam; — 6yRiy. 
C.  H,  Hesselmeyer. 

[Received  26th  August,  1867.] 

The  Himalaya  mountains,  so  far  as  they  form  the  northern  boun- 
dary of  Assam,  are  inhabited  by  two  distinct  races  of  men.  Originally, 
probably  one  and  the  same  race,  they  seem  to  have  undergone  a 
change  sufficiently  marked  to  authorize  their  being  considered  at  the 
present  moment,  as  two  distinct  races. 

The  mountaineers  who  occupy  the  eastern  half  of  those  frontier- 
hills  seem  to  be  original  occupants,  or  first  arrivals,  and  to  have 
retained  their  original  habits  and  customs.  Those  who  live  to 
the  west,  appear  to  belong  to  a  later  period  of  immigration,  subse- 
quent to  their  descent  from  Central  Asia.  When  they  drove  out 
from  before  them  the  first  occupants,  say  the  Dimasa  and  Boro,  or 
Lalong,  now  living  in  the  plains  of  Assam,  they  seem  to  have  come 
in  contact  with  a  certain  degree  of  civilization  which  effected  that 
change  both  of  feature  and  habits  and  customs  which  is  so  striking 
to  the  beholder. 

The  last  mentioned  of  these  two  races  are  the  people  commonly 
called  Butias  or  Butanese — this  name  applying  to  all  the  various 
and  numerous  tribes  who  belong  to  the  same  race.  These,  however, 
having  served  our  purpose  thus  far,  we  may  leave  for  the  present, 
while  we  turn  our  attention  more  in  particular  to  their  less  civilized 
brethren  to  the  east. 

Unlike  the  Butias,  these  possess  no  common  name.  The  region 
they  occupy,  is  fully  as  large  as  Butan,  and  equally  as  interesting. 
Indeed,  little  as  we  know  of  the  people,  the  country  they  occupy,  is 
still  less  known  :  as  much  a  terra  incognita^  in  fact,  as  the  interior  of 
Africa.  The  few  Europeans  who  have  crossed  the  frontier,  have  barely 
done  more  than  skirted  this  unknown  region  :  none  have  ever  pene- 
trated to  the  snowy  range ;  none  ever  crossed  its  entire  width  from 
Assam  to  Tibet  proper.  All  we  know  about  the  country  and 
its  inhabitants,  we  have  leamt  from  the  latter,  who  are,  however,  not 
in  all  cases  reliable  informants.  Until,  therefore,  a  Livingstone  or 
a  Wilcox  will  undei-take  to  travei-se  its  cane-bridged  mountain 


1868.]     The  HilUrihes  of  the  Northern  Frontier  of  Assam.  193 


torrents,  its  snow-capped  heights,  and  brave  leeches,  dum-dam  and 
cannibal  Abors, — in  order  to  confirm  or  otherwise,  the  statements  of 
native  ioformants, — we  shall  have  to  rest  satisfied  with  our  present 
stock  of  information. 

From  all,  then,  we  have  hitherto  been  able  to  collect,  it  wonld  appear, 
that  that  portion  of  the  Eastern  Himalayas  which  lies  between  the  92° 
4(y  and  95°  30'  East  Long.,  or  between  the  eastern  boundary  line  of 
the  country  of  the  Tauwang  and  Kampd  Butias,  and  the  Dibong 
river, — having  Assam  on  its  south,  and  Tibet  proper  on  its  north 
side,— constitutes  the  home  of  four  peoples,  known  to  the  inhabitants 
of  Assam  by  the  names  of  Aka,  Miji,  Dafla,  and  Abor. 

Three  of  these  tribes,  the  Aka,  Miji  and  Dafla,  occupy  the  hills  on 
the  southern  side  of  the  backbone  of  the  Himalayas,  the  snowy  range. 
The  water  of  their  rivers  flows  down  into  Assam  direct.  I  make 
use  of  the  expression  direct,  because  I  thereby  wish  to  explain  the 
more  immediate  proximity  of  their  mountain-homes  to  Assam ;  for, 
properly  speaking,  the  rivers  that  run  down  the  northern  slopes  of 
the  snowy  range  pour  their  waters  likewise  into  the  same  big  river 
which  passes  through  Assam,  viz.  the  Sampo  of  Tibet.  The  Abors 
alone,  in  some  of  their  northern  clans,  aie  said  to  dwell  on  both  sides 
of  the  snowy  mountains,  and  they  are  thus  in  intercourse  both  with 
Tibet  and  Assam. 

The  seats  of  these  four  principal  tribes  may  be  defined  as  follows : 
commencing  from  the  west  or  the  frontier  of  Butan  we  come  first 
upon  the  Akas.  Their  countiy  is  situated  so  as  to  have  Assam  on 
the  south,  Butan  on  the  west,  the  Miji  territory  on  the  north, 
and  the  Dafla  east.  The  Buruli  river  forms  the  boundary  of  the 
Aka  and  Dafla  country,  or  rather  hills.  The  Mijis  again  have 
Batan  to  the  west,  and  probably  north,  but  the  Buruli  river 
running  round  the  northern  side  of  their  country  until  it  enters 
Batan,  the  Daflas  to  the  east,  and  their  friends  and  neighbours,  the 
Akas  to  the  south. 

The  Daflas  like  the  Akas  have  the  valley  of  Assam  for  their 
soathem  limit,  the  Akas  and  Mijis,  with  the  Buruli  river  interven- 
ing, on  their  west,  and  the  Abors  both  north  and  east, — the  Subon- 
siri  river  running  up  between  the  hills  of  the  Abors  and  Daflas, 
Then  the  Abors  themselves  occupy  the  whole  of  the  remaining  ex- 
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tremity  of  the  eastern  Himalayas.  They  inhabit  all  the  country 
lying  between  the  territories  of  the  Daflas  on  the  sonthem  face  of  the 
snowy  range,  and  the  Kampo-Butias  on  the  northern  face  of  the 
same  snowy  ridge  ;  Tibet  on  the  north,  Assam  on  the  south,  and  the 
Mishmi-tribes  on  the  east,  the  Dibong  river  forming  the  line  of 
demarkation  between  the  villages  of  the  Abors  and  Mishmis. 

Of  all  the  four  tribes  above  enumerated,  the  Abors  are  by  far  the 
most  important,  both  as  to  their  numerical  strength  and  their  war-like 
propensities,  as  well  as  through  the  extent  of  their  territory. 

In  the  present  communication  I  shall  restrict  my  remarks  to  one  of 
the  tribes  only,  namely — 

The  Akas. 

The  Akas  or  Angkas  live  on  hills  of  moderate  height,  the  highest 
probably  not  exceeding  6,000  feet,  in  the  angle  fotmed,  as  before 
menrioned,  by  Assam  and  Butan.  Three  to  four  days  climbing  over 
thickly  wooded  hills,  nearly  pathless,  stumbling  up  the  dry  bed  of 
the  Buruli  and  other  less  important  watercourses,  thickly  strown  with 
large  boulders,  clambering  up  the  steep  faces  of  rocks,  holding  on  by 
a  cane-rope,  bring  the  traveller  to  the  small  settlement  of  the  Akas. 
The  Miri  elephant-hunters  follow  up  the  bed  of  the  Buruli  river, 
taking  a  small  light  boat  along  with  them,  which  they  lift  over  the 
water-falls,  and  so  reach  the  Aka  country.  There  is,  however,  a  better 
road  but  somewhat  circuitous.  This  road  takes  the  traveller  first  to 
Butan  to  the  settlement  of  the  Sat -rajas  due  north,  after  a  march  of 
about  four  days,  and  then  goes  on  to  the  Aka  country  due  east 
which  you  reach  in  another  two  days.  This  is  a  road  which  the  Aka 
women  and  children,  and  their  ponies  travel. 

The  name  Aka,  or  Angka, — even  Angka — is  given  to  them  by  their 
neighbours ;  they  themselves  do  not  use  it,  but  speak  of  themselves  as 
Hrusso. 

The  Hrusso  do  not  pretend  to  be  aborigines  of  the  country  they 
now  inhabit.  They  are  unable  to  tell  where  the  real  home  of  their 
tribe  is.  They  preteiid  to  have  been  inhabitants  of  the  plains.  Our 
ancestors,  they  say,  lived  in  Partabgor  on  the  banks  of  the  Giladhari 
river,  north  of  Bishuath,  but  were  driven  out  from  thcuce  by  Krishiia 
and  Boloi'dm. 
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The  language  of  the  Aka,  however,  tells  a  tale,  and  so  does  their  na- 
tional character.  Their  language  contains  more  words  which  can  be 
traced  to  the  valleys  south  of  the  Patkoi  range,  joining  the  Shan  and 
Manipuri  countries,  than  words  indicating  a  closer  affinity  with  the 

'    Dafla  and  Abor  tribes.    They  differ  mentally  and  physically  from 

j    their  mountain  neighbours  to  the  same  degree. 

The  truth  seems  to  be,  that  the  Hrusso  entered  Assam  about  the 
same  period  when  the  far  more  numerous  and  daring  Ahoms  burst 
from  their  hills  into  the  valley.    Probably  the  Akas  preceded  them, 

I   and  having  been  driven  from  place  to  place,  they  finally  settled  on  the 
hills  where  they  now  still  live.    As  to  numerical  importance,  the 
Angkas  would  barely  deserve  any  notice  at  all.    They  do  not  number 
more  than  one  thousand  souls. 
This  handful  of  hill  people  live  in  two  detached  villages.  The 

i   greater  one  is  inhabited  by  Akas  who  have  earned  for  themselves 

!    the  sobriquet  of  cotton  thieves,  or  Kapfis-chor.    The  smaller  is 

I    peopled  by  a  less  offensive  clan  called  the  Hazarikhuka,  or  breakfast- 

\  eaters. 

I  There  is  a  third  class  of  Angkas  spoken  of  by  the  people  of  the 
j  plains  who  go  by  the  name  of  Angka  Miris.  Old  maps  have  them 
located  beyond  the  snowy  range  on  the  Tibet  side.  But  by  all  ac- 
counts, these  Angka  Miris  live  to  the  east  of  the  Kapds-chor  Angkas. 
The  Miris  of  the  plains  who  are  in  the  habit  of  hunting  for  elephants, 
deny  having  ever  heard  of  Angka  Miris.  Fuither  enquiry,  however, 
may  enable  me  to  throw  more  light  upon  this  tribe. 

The  importance  which  attaches  to  the  Akas  is  first  the  bad  name 
which  they  bear  among  the  people  of  the  valley,  who  inhabit  the  tracts 
of  country  bordering  on  the  Aka  hills.  For  the  Akas,  few  as  they  are  in 
number,  make  up  for  this  deficiency  by  being  bold  and  daring  robbers 
and  cut-throats.  Next  in  importance  is  their  situation  between  the  people 
of  the  valley  of  Assam  and  the  powerful  and  very  numerous  clans  of  the 
Miji  tribe.  The  Mijis,  it  would  seem,  are  not  in  the  habit  of  visiting 
Assam,  except  only  one  small  chief ;  but  they  highly  prize  the  silk 
and  cotton  cloth  the  Akas  are  able  to  procure  from  the  plains,  and  for 
which  these  demand  from  the  Mijis  exorbitant  prices.  As  a  third 
cause  of  their  importance  may  be  adduced  the  fact  that,  although 
powerless  themselves,  they  know  how  to  make  themselves  fonnidable, 
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through  the  influence  they  manage  to  exercise  over  the  Mijis,  whose 
countless  hosts  they  would  be  able  without  much  difficulty  to  lead 
any  day  against  any  foe. 

There  are  about  ten  clans  for  which  the  term  households,  or 
families,  would  be  the  more  appropriate  one  to  use ;  yet  each  of  these 
petty  clans  has  a  chief  whom  they  style  Raja,  like  their  neighbours, 
the  Butias, — not  Gam,  like  their  other  neighbours,  the  Daflas. 

These  clans  are  so  small,  that  they  find  room  each  in  a  house  by 
themselves.  Some  clans  number  only  thirty  souls,  others  sixty  to 
one  hundred,  and  according  to  the  number  of  inmates  is  the  size  of 
each  house.  The  most  numerous  clan  boasts  of  a  chief,  who  is  but 
too  well  known  among  the  Assamese,  and  the  neighbouring  hillmen, 
and  no  doubt  the  Bengal  Government  too  has  learnt  to  know 
his  name.  This  is  Tagi  Raja.  This  man  has  succeeded  in  obtaining 
the  hegemony  over  all  the  Kopds-chor  Akas,  and  as  he  exercises 
great  influence  over  the  Mijis  also,  he  is  able  to  intimidate  the 
rest  of  the  Aka  people,  and  thus  may  be  said  to  be  the  head  of  all  the 
Hnisso. 

The  Hazarikhuka  Akas  live  in  three  clans  on  a  separate  hill  from 
the  Tagi's  people. 

Internal  feuds  are  numerous.  It  is  a  matter  of  no  rare  occurrence 
to  see  clan  against  clan,  i.  e.  family  against  family  enlist  the  aid  of 
the  Mijis  and  carry  on  a  miniature  warfare. 

The  Hrusso  use  the  cross-bow  and  poisoned  arrows  ;  a  light 
spear  for  the  purposes  of  throwing,  and  a  narrow  sword,  abont 
four  feet  long.  They  manufacture  their  own  arms;  the  iron  and 
steel,  however,  they  buy  in  Assam.  They  use  neither  shield  nor 
helmet.  Their  tactics  are  simple;  like  all  the  hill-tribes,  they 
rely  upon  sudden  surprise,  they  lie  in  ambush  and  fall  upon  their  foes 
unawares. 

The  Assamese  Buruas  of  the  days  of  the  native  rulers  used  the  Akas 
for  purposes  of  revenge  and  intrigue.  And  it  was  through  the  party- 
spirit  of  one  of  the  Buruas,  or  governors  of  Chardoar  in  the  days  of 
Gaurinath,  the  last  real  king  of  Assam,  that  the  Akas  obtained  the 
privilege  of  levying  pieces  of  Eria  silk  (Bambyz),  and  cotton  cloth 
from  every  household  in  the  Balipara  mehal,  which  they  continue  to 
do  unto  this  day.    The  only  occasion  on  which  the  Akas  have  come 
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into  hostile  collision  with  the  present  government  of  Assam,  occurred 
some  twenty-five  years  ago  when  their  daring  raids  led  to  the  capture 
of  the  young  Tagi  Raja  and,  after  his  liberation,  to  the  massacre  of 
the  garrison  of  a  stockade  close  to  the  pass  which  leads  into  their  hills. 

All  attempts  to  punish  this  bold  and  blackguardly  act  remained 
nnsQccessful,  at  last  the  little  war  seems  not  to  have  been  carried  on 
with  much  spirit,  and  matters  between  the  Hrusso  and  the  British 
Government  were  left  in  statu  qm. 

Since  that  revengeful  and  treacherous  act,  however,  the  Akas  have 
been  content  to  levy  their  silk  and  cotton  pieces,  and  to  accept  Rs. 
860  of  black  mail  per  annum,  without  any  further  deeds  of  robbery 
and  murde^. 

They  now  pay  their  annual  visit  to  Assam  in  the  months  of  Feb- 
ruary and  March  ;  take  their  due  ;  make  their  purchase?  in  iron,  steel 
and  brass  vessels,  in  beads  and  other  articles  of  luxury,  and,  after  the 
above  mentioned  levying  of  cloth,  return  the  way  they  came. 

The  Aka,  though  uncivilized,  is  not  devoid  of  religious  ideas. 
He  has  no  written  9astras  or  religious  books  of  any  kind,  it  is  true ; 
he  has  no  system  of  religion  and  knows  nothing  of  caste.  But  the 
Aka  fears  the  high  mountains  which  tower  aloft  over  his  dwelling, 
aad  from  the  snow-clad  sides  of  which  leaps  the  thundering  avalanche  ; 
he  fears  the  roaring  toiTcnts  of  the  deep  glen  which  interposes  be- 
tween him  and  his  friends  beyond ;  and  he  fears  the  dark  and  dense 
jungles  in  which  his  cattle  lose  their  way. 

These  dark  and  threatening  powers  of  nature,  he  invests  with 
supernatural  attributes.  They  are  his  gods.  Thus  there  is  Fuxu^ 
the  god  of  jungle  and  water ;  Firan  and  Siman,  the  gods  of  war,  and 
8atu,  the  god  of  house  and  field. 

Over  all  these  gods  the  modern  Aka  places  Hori  Deo,  a  Hindu  deity. 
This  is  an  innovation,  introduced  by  Tagi  Raja  after  his  imprisonment. 
For  whilst  a  captive,  he  became  a  disciple,  as  it  were,  of  a  Hindu 
guru,  who  in  his  turn  obliged  Tagi,  by  giving  security  for  his  new 
convert's  future  good  behaviour. 

All  these  gods  have  their  little  temples  or  rather  puja-Uuts,  which 
contain  representations  of  them,  some  are  said  to  be  of  silver  and  gold. 
These  latter  most  probably  would  turn  out  to  be  Buddist  image?*, 
obtained  from  the  Butias. 
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Near  the  puja-houses  lives  the  Deori  or  sacrificing  priest.  He  is 
always  chosen  from  among  the  other  Akas  by  divine  tokens,  it  does 
not  matter  whether  he  is  a  bachelor  or  married.  This  Deoii  has  to 
perform  the  daily  woi-ship  for  all  the  people,  and  on  all  special  occasions 
he  has  to  sacrifice  the  requisite  number  of  mithuns,  cows,  goats, 
fowls  and  pigeons.  Geese  and  ducks  there  are  none  to  be  found  in  all 
the  settlements  of  either  Aka  or  Miji*  The  Akas  entertain  some 
crude  notions  of  a  state  of  punishment  and  reward  after  death. 

To  follow  an  Aka  through  his  domestic  and  public  life,  I  shall  have 
to  begin  with  the  erection  of  the  dwelling-house.  The  Hrusso  cannot 
build  a  house  where  he  pleases,  for  the  spot  on  which  he  intends  to 
erect  his  future  dwelling  must  first  be  ascertained  to  be  a  lucky  spot. 
The  Deori  therefore  has  to  be  consulted,  animals  slain  as  sacrifices, 
and  the  place  pronounced  to  be  propitious.  Then  the  felling  of  timber, 
and  the  collecting  of  the  other  building  materials  may  be  proceeded 
with.  All  having  been  collected,  Fuxu  receives  his  offerings,  part  of 
which  consist  in  a  portion  of  the  building  mateidals. 

The  house  itself  is  generally  very  substantially  constructed.  It  is 
built  on  piles  from  5  to  7  feet  above  the  ground  ;  boarded  and  com- 
fortably walled  in,  with  carefully  planed  planks,  in  this  respect  resem- 
bling the  houses  of  the  Kassias.  The  roof  is  thatched  with  a  kind  of 
broad  leaf,  and  on  account  of  the  strong  winds,  mats  are  firmly,  but 
neatly,  fastened  all  over  it.  The  houses  of  the  Daflas  and  Abors, 
including  other  hill-tiibes  besides,  are  less  substantially  constructed. 

All  the  members  of  one  family  or  clan,  including  the  slaves,  live 
tinder  the  same  roof.  The  size  of  an  Aka  dwelling  varies  therefore 
with  the  size  of  the  family.  The  house  of  Tagi  Raja  is  200  feet  long 
and  40  feet  broad,  a  long  row  of  separate  compartments  running  the 
whole  length  of  the  building. 

No  earthen  vessels  are  used  by  the  Aka  for  household  purposes. 
They  possess  huge  copper  jars  to  hold  the  water  supplies  of  the  family, 
and  for  cooking  and  eating,  they  use  the  brass  pots  and  plates  which 
they  obtain  in  the  Tezpore  bazar. 

The  copper  jars  are  not  procured  by  them  in  Assam,  but  most  likely 
bartered  from  the  Mijis,  who  again  must  have  brought  them  from 
Butan.  The  granaries  and  stables  are  always  built  at  some  dibtance 
from  the  dwelling  house  for  fear  of  fire. 
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The  Akas  are  polygamists  :  they  can  maiTy  as  many  ^vives  as  their 
means  allow.  A  mai-riage  among  them  is  contracted  in  this  wise  : 
The  parents  or  relatives  select  the  future  wife  from  among  the  female 
friends  of  the  family,  those  friends  may  be  either  Aka  or  Miji,  for 
Mijis  and  Hrusso  intermarry.  On  the  day  appointed  for  the  wed- 
ding, the  services  of  the  Debri  are  again  called  into  requisition  ;  partly 
with  a  view  to  obtain  the  favour  of  the  gods,  but  chiefly,  I  guess, 
in  order  to  provide  an  abundance  of  meat  for  the  hundreds  of 
guests  who  are  to  partake  of  the  marriage-feast,  and  for  whom  great 
numbers  of  mithuns,  cows,  goats  and  fowls  have  to  be  killed.  The 
festivity,  i.  e,  the  eating  and  drinking —  for  the  Akas,  like  all  hill- 
people  indulge  in  ardent  spirits —  are  to  last  at  least  five  days  and 
nights  uninterruptedly. 

The  nuptials  having  thus  been  duly  initiated,  the  bride  and  bride- 
groom are  placed  by  the  Deori  beneath  the  canopy,  formed  of  a  piece 
of  cloth  spread  out  over  them,  he  then  winds  another  piece  of  cloth 
round  both,  thereby  indicating  their  union,  and  this  ceremony  over, 
they  are  declared  to  be  man  and  wife. 

At  the  birth  of  a  child,  again  sacrifices  are  brought,  but  no  distinc- 
tion is  made  between  the  sexes  :  a  girl  is  considered  as  much  a  bless- 
ing as  a  l>oy  ;  the  murder  of  female  infants,  therefore,  is  fortunately 
not  known  amongst  them,  although  they  welcome  the  birth  of  a 
son  witli  the  same  degree  of  joy,  with  which  such  an  event  is  hailed 
among  far  more  civilized  nations. 

In  like  manner  are  the  gods  to  be  propitiated  when  the  grountl 
is  hoed  and  the  seed  sown,  and  also  at  harvest- time. 

Seasons  of  sickness  too  require  the  services  of  the  Deori,  for  the 
Aka  is  not  in  the  habit  of  resorting  to  medicines  of  any  kind  to  effect 
a  care.  If  a  Hrusso  falls  ill,  fowls  <fec.  are  offered  to  FiixUj  and  the 
patient  is  mesmerised  ;  but  should  this  prove  unavailing,  matters  are 
left  to  the  good  pleasure  of  Fxixu  alone. 

The  dead  among  the  Akas  are  not  burnt,  but  buried.  A  grave  is 
dng  four  to  five  feet  deep  and  the  body  reverently  deposited  therein. 
Then  a  share  of  all  his  valuables  is  placed  by  the  side  of  the  dead, 
mcluding  his  spear,  bow  and  arrows.  Next  a  platform  is  raised  over 
the  body  to  keep  the  earth  from  falling  upon  it,  and  finally  the  grave 
is  filled  in  and  over  it  a  small  stockade  of  bamboos  and  sticks  erected, 
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and— Hiuda  fashion — a  piece  of  cloth  ia  spread  out  over  the  whole. 

The  Aka,  although  given  to  loot  and  robbery,  is  yet  no  idler :  he  is 
a  great  agriculturist.  Unlike  the  Butias,  the  Akas  import  no  grain 
from  Assam,  but  subsist  on  the  fruits  ol  their  own  labour.  They 
cultivate  the  fine  plateaux  on  the  backs  of  their  broad  bills,  and  some 
of  those  smiling  valleys  that  stretch  themselves  out  between  their  hills, 
miles  in  length  and  width. 

They  hoe  the  ground  and  beat  the  surface  fine ;  then  pierce  holes 
with  a  pointed  stick,  and  drop  into  each  hole  3  to  4  grains  of  rice 
(<lhan).  Their  rice -crops  they  declare  to  be  as  good  as,  if  not  superior 
to  those  of  the  best  parts  of  Assam.  Beside  the  common  kinds  of 
lice,  they  cultivate  a  kind  of  grain,  called  Dafla-dhan,  of  a  small  size 
but  growing  in  numerous  clusters ;  it  is  a  grain,  in  fact,  resembling 
millet.  Also  vegetables  of  the  same  description  as  those  which  are 
found  in  Assam,  and  pulses  of  various  kinds  are  cultivated  by  the 
Akas. 

There  are,  however,  neither  cotton,  nor  hemp  and  flax-plantations, 
to  be  met  with  ;  the  only  fibre  used  by  them  and  the  Mijis,  as  well  as 
all  the  other  hill-tribes,  is  that  derived  from  the  rind  of  a  tree  known 
in  Assam  by  the  name  of  Odal,  and  used  for  nets  and  ropes.  The 
consequence  is,  that  the  women  of  the  Akas  neither  spin  nor  weave, 
but  rely  for  their  cotton  cloth  on  th'e  plains,  as  already  mentioned. 
Nor  do  they  breed  the  silkworms  known  to  the  Assamese.  Though 
they  covet  the  Eria  Bor-Kapors  of  Assam,  and  the  finer  silk  dhuties, 
yet  they  have  never  taken  the  trouble  of  introducing  the  silkworm 
into  their  hills. 

The  Akas  keep  large  flocks  of  mithuns  or  mithans,  and  cows— 
their  flesh  is  eaten,  but  the  milk  of  mithuns,  cows  and  goats  they 
never  touch.  They  breed  pigs  and  rear  fowls  and  pigeons  in  great 
numbers,  but  geese  and  ducks  are  forbidden  to  them  by  the  gods. 

The  Hrusso  pride  themselves  on  being  better  feeders  than  any  of 
the  other  hill-men.  They  eat  the  food  of  civilized  people;  never 
touch  the  flesh  of  dogs,  or  elephants,  or  other  objectionable  animals. 
They  indulge  in  the  use  of  opium  and  tobacco — in  fact,  the  pipe 
seldom  leaves  the  mouth  of  an  Angka  man  or  woman.  Such  a  pipe 
is  generally  a  bit  of  bamboo  with  a  reed  inserted  into  it  at  a  right 
angle.    Now  and  then,  however,  Tibetan  pipes  of  composition  metal 
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may  be  seen  in  use  amongst  them.  They  likewise  chew  betel  which 
they  obtain  in  the  plains,  but  tea  as  a  beverage  is  not  in  tise' among 
them,  although  they  keep  up  a  constant  intercourse  with  their  Butan 
neighbours.  The  well-known  atdent  diink  hdwever— a  species  of 
beer,  called  Mod —  prepared  by  all  the  aborigines  of  Assam  and  it« 
frontier  hills,  the  Akas  too  drink  to  excefla.  ■ 

The  dress  of  the  Angka  has  nothing,  national,  or  nothing  that  could 
distinguish  them  ffoBi  other  hill-meii  that  border  on  Assam,  except 
the  profusion  of  Eria  cloth  wound  round  their  bodies  in  all  manner  of 
ways,  and  a  kind  of  half-trousers  which  consist  in  a  piece  of  Eria  cloth 
tied  in  such  a  fashion  beneath  the  knee,  ad  to  allow  the  fringes  to  hang 
down  over  the  ankles.  When  they  mave^  the  ample  folds  of  this 
kind  of  legging,  keep  swinging  and  fl)dng  about  their  feet,  and  thus 
this  piece  of  garment  seems  to  answer  admirably  the  purpose  for  which 
it  is  intended,  namely  to  keep  off  the  leeches  and  stinging  insects, 
such  as  the  musquitoes  and  the  dum-dam. 

As  a  head-dress  the  Aka  often  wears  a  kind  of  ring-cap  or  crown 
made  of  cane,  three  inches  high  with  one  or  two  tall  feathers  in  front. 
However  the  feft-caps  of  the  Butias  are  as  commonly  met  with,  while 
those  who  claim  the  rank  of  a  raja  sport  rings  or  crowns  such  as  those 
allnded  to,  only  made  of  thin  wood  instead  of  cane,  and  covered  with 
embossed  silver.  Tagi  himself,  however,  never  appears  in  the  plains 
without  his  Tibetian  hat  of  japanned  wood  of  a  bright  yellow  with  a 
glass-knob  on  top,  and  a  blue  silk  damask  rqbe  of  state,  o£  Chinese 
manufacture,  but  rather  faded.  All  are  fond  of  beads,  and  they  wear 
them  in  profusion.  Thus  dressed  up,  they  appear  on  state  occasions 
only,  the  long  sword  at  their  side,  and  one  or  two  minor  weapons  for 
cutting  besides.  When  at  home,  the  Aka  looks  more  the  savage,  and 
dispenses  with  most  of  his  garments.  But  winter  is  severe,  and  then 
he  appreciates  the  neighbourhood  of  Assam,  and  the  cloth  of  the 
rayats  of  Balipara. 

In  appearance,  the  Angka  bears  the  same  family-likeness  with  the 
other  Turanian  hill-tribes ;  he  is  a  well  made  and  strongly  built  man, 
with  more  of  daring  and  defiance  in  his  look  than  the  Dafla  or  even 
the  Naga. 

He  is  ignorant  of  the  art  of  reading  and  writing,  and  though 
he  covets  the  productions  of  art  which. Assam  and  Butan  supply, 
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including  Tibetian  oil-paintings  of  Buddhist  deities,  yet  does 
he  look  down  upon  books.  The  offers  of  opening  a  school  in  their 
villages,  have  repeatedly  been  made  to  Tagi,  but  as  often  politely 
refused.  Tagi  dreads  the  approach  of  the  schoolmaster  to  his  hills, 
for  he  knows,  that  with  the  schoolmaster  there  would  come  a  different 
code  of  morals  and  ethics ;  and  he  fears,  that  the  English  will  succeed 
the  schoolmaster,  and  thus  put  an  end  to  Tagi,  and  the  selfish  aims 
of  the  Angka  people,  as  regards  the  Mijis  and  the  inhabitants  of  the 
Balipara  Mehal. 


Shoioing  the  Orthoepy  of  the  Dialects  spohen  hy  the  Hill-tribes  of 


a. 

=  Father. 

0. 

=  all. 

a. 

=  ever. 

e. 

=  may. 

i. 

=  he. 

0. 

=  no. 

6. 

=  deux,  Fr. ;  or  hose,  Ger. 

u. 

=  too. 

ii. 

=  tw,  Fr.,  or  iiber,  Gcr. 

f.  or  ph.  =  Father,  or  P/nlosopAy. 

g.  =  go  and  give. 

h.  =  house, 
k.  =  cat. 

8.  =  50. 

z.  =  zeal. 

th.  =  thaier  in  German, 
oh.  =  church, 
j-  =joy. 

X.  =  Loc^,  Scotch,  or  gleicA,  German, 
y.  =  very. 


ALPHABET. 


Assain, 


English, 


Hrusso  or  Angka, 


one, 
two, 
three. 


a. 


'tse. 


kse. 
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fonr,     •  •  •          •  •  • 

...    ...  pfcri. 

..•  pfuuiu. 

MX 

OlJk,y                  •  •  •                            a  •  • 

1*1 

..•       ...  ii* 

.          ...  muc. 

cig^h  t  J    •  •  •          •  •  • 

  *xi  or  ksi. 

niiiGj           ...  •• 

•           ...  Btho. 

ten,      ...  .•• 

t«.    ...    erh  or  'rr. 

t  won  f  IT 

«           .  •  •    h  sha. 

niiy,     ...  ••• 

.  •  •    ...  serre. 

11  uliU.rt;tl|  ••• 

•            ...  puirua. 

I, 

...     •••      iiyu  ur  iiu. 

of  ••• 

.                ...      UUCIil  or  DaClClt 

we,        *  ..»  ..r 

  ni. 

of  nSy          •  •  • 

...  nithi. 

thon, 

  ba. 

.           ...  Datni. 

you, 

  JO  or  joe. 

of  you,        ...  . 

Vtof  1)1 

...  Datlil. 

ue,         •••  ... 

of  liirn,         •••  • 

a                      ••.  UtllX. 

vJJcjr,        ...  .•• 

•  •*          ...          tJ  KV/UlICt. 

of  them,       .•.  • 

.           I...    0  gouuatui. 

naiia,    ...  ... 

  gsi. 

loot,            ...  • 

I.          •••  'ssi. 

nose, 

  niisii. 

eye. 

••.  ni. 

month,  ...  ••• 

  'nsu. 

tooth,  ... 

..          ...  tnu. 

ear,       •••  .at 

  phu  or  pfa, 

hair. 

kechii. 

head,     • . • 

  khie. 

tongue. 

...  j'abla. 

belly,   

  negnjii. 

back, 

...  subue. 

iron,      ...  ...    'Bsa. 

gold,  ...  ...  ...  shii. 
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EnglUh,  Hrusso  or  Augka. 


silver,  ••• 

1  nmnifi.           . .  . 

•  •  •  •    ■  •••        t  UlUUXch* 

•           •  •  ••  -tti**       •  ■  • 

Mother 

  dnw 

brother, 

. .          .•• .  'nyu. 

Sister,    • .  •          •  • . 

man, 

woman,               .  •  • 

..*    •••  pfiimi. 

wife,  ••• 

...  .^psi. 

i/lillU,       •••  ••• 

8on,  .... 

.          • .  •  san. 

aaugiii'er, 

••.    ...  sami. 

slave,       '  ■. 

.               ...  liJila. 

pnlti  vfitnr 

V  i  <1  M  All 

slieplierd,      • .  • 

.           •  •  •  .  f  iidsusuQnf 

god. 

...     ...  BDemuzu. 

sun,  ••• 

...    ...  dsn. 

xnl)i6. 

star,      , , ,          , . , 

]itsie. 

fire,  . 

mi. 

water,    .  •  •  ... 

Xll 

n  All  CA 

IIUUSU,                            .  «  •  .a 

'iiie. 

liorse,  .•• 

in  crvtL 

cow,             .  •  • 

•      .  .              ..•  1U.111A.11* 

dog, 

• . .    .  •  •  siild. 

K>tlVj                             •  •  .                      >  • 

ofiTiflflfl. 

,              ...  ctoiifinw* 

coclc,      •  •  • 

niJTni*rtii 

•  «•         *••  .  VlciUJlUU, 

dnclc 

ossa. 

ass,       , , , 

Lird 

.         .  •  •  >  diio. 

6^1                           .  ••• 

•  ••      •«•  j^iinuuc 

eat. 

...    chaue  or  tsanue. 

sit. 

 xiue  or  roue. 

come,  . 

...  agekhaue. 

beat, 

 gi^ga. 

stand. 

...  giidziilue. 

die. 

 .biidzibi  or  biijib 
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English. 

give, 
ran, 

up,  . .  • 

down,  ... 

near, 

far, 

before, 
behind,  ... 
who, 

wha^,  •  •  •  • 
why,  • .  • 

and, 
but, 

H,   

yes, 

no, 

alas! 

father,  ... 
of  a  father,  ... 
to  a  father, 
from  a  father,... 
fathers, 
of  fathers, 
to  fathers, 
from  fathers,... 
a  daughtei;^ 
of  a  daughter, 
to  a  daughter, 
from  a  daughter, 
daughters, 
of  daughters, ... 
to  daughters, 
from  daughters, 
A  good  man, 
A  good  woman, 
a  bad  boy, 


Hrusso  or  Angka, 

...  dziba  or  jiba. 

...  godzoe  or  godzue. 

. . .  rafu. 

. . .  ramge. 

. . .  enisa. 

...  aniera. 

. .  •  awa. 

.  •  •  fumn. 

...  aninashe. 

I  hando. 

I  hamso. 

...  soio. 

...  6. 

• .  •  ma. 

...  ah  I  ah  !  kinia  I  dnnia  t 

...  6u. 

. . .  authi. 

...  au. 

. . .  audin. 

•••  auangie. 

...  auangithi. 

...  auangie. 

...  auangidin. 

...  sami. 

...  samithi. 

sami. 

...  samidin. 

...  samiangie. 

...  samiangithi. 

...  samiangie. 

...  samiangidin. 

...  niinauh. 

. . .  f  iimiah. 

...  angasa  mikzi. 
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Ejiglish, 

Stusso  or  Anghd, 

a  bad  girl, 

••  • 

...       UXUUv  III  1 

...  nn. 

better,         .  •  • 

• .  • 

a  .  .       mUk  IC  U IJU 

mgn. 

•  • .          •  •  • 

• . .  liujue. 

uiguer,  ••• 

angle  linjue. 

horse,  ••• 

• • •  ... 

.  • .    f  ugra. 

mare,           •  •  • 

a.  a  emini. 

horses,  •  •  • 

•  •  •          •  • . 

...    fugra  angie. 

mares,         • . . 

...    emini  angie. 

DUU,  ... 

...          •  •  • 

•  • .  ombu. 

DlulS, 

... 

ombu  angie. 

cow. 

•••  ••• 

inilo. 

cows. 

... 

...    fnllu  angie. 

dog. 

••• 

..•1 .. 

...  sulo. 

Ditcn, 

... 

•  •1..  _   

...    siilo  angle. 

he-goat,..  • 

...  ... 

...  kissiglo. 

she-goat,      . . . 

•*  • 

. . .  kissiemie. 

deer,     . . . 

••• 

.••  snu. 

I  am. 

a.,   na  eidu. 

thou  art, 

•••  ... 

•a.    ba  du. 

he  is,  ... 

«•  • 

...    i  or  f o  doa. 

VTA  OVA 

we  are,  .•• 

•••  ••• 

•.a    ni  oidu. 

jfuu  ure, 

•a a    jo  or  ze  da. 

•••        ,  ... 

nadn. 

T  WAS 

X  was, 

• 

...    na  duso. 

IrllUU  WUoV, 

•  •  •          • .  • 

•  a  a        Ua  vUloO. 

he  was,  ... 

... 

1         i/\  nn o/\ 

we  were, 

•                            •  •  a 

...    ni  duso. 

you  were, 

... 

...   jo  or  ze  duso. 

they  were. 

•  ••                      ••  • 

...  naduso. 

be,... 

•  •• 

...  adaue. 

I  may,  ^ 

I  shall,    C  be. 

a.*                     ••  • 

...    na  danie. 

I  should,  3 

beat, 

•  a  . 

...  gue. 

I  beat,  ...  1 

...                      •  • • 

...  nagiimbi. 
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Engluh, 

Hrusso  or  Angka, 

thou  beatest,... 

ba  gtirabi. 

he  beats,  ...   

i  or  fo  giimbi. 

we  beat, 

ni  giimbi. 

you  beat,  ...   

jo  or  ze  gii. 

they  beat,  ... 

na  £rii. 

I  may, 

I  shall,    >  beat,  ...          ...  ... 

na  giinie. 

I  should,  ^ 

I  am,  ^ 

I  was,       >  beaten, 

ua  giida. 

I  shall  be,) 

I  go,     ...  ...   

na  khanie. 

thou  goest,  ... 

ba  khanie. 

he  goes,  ...   

i  or  fo  khanie. 

we  go. 

ni  khanie. 

yougo, ...  ...   

jo  or  ze  khanie. 

they  go. 

na  khanie. 

I  went,  ...  ...   

na  khabse. 

thou  do, 

ba  khabse. 

he  do,  ..•  ...   

i  or  fo  khabse. 

.we  do,  ... 

ni  khabse. 

you  do,  ...   

jd  or  ze  khabse. 

they  do,       ...          ...  «•• 

na  khabse. 

What  is  your  name ?         ,4,  ... 

Sanini  hathi  aue? 

How  old  is  this  horse  ? 

Fugra  oddia  khiniavo  ? 

How  many  sons  are  there  in  your 

father's  house?  ..   

Bo  iniase  isa  kinia  duvo  ? 

The  son  of  my  uncle  is  married  to 

her  sister, ... 

Avoessau  eniu  eniimi  ksidani . 

How  far  is  it  from  here  to  Kashmir  ? 

Aio  bege  Kashmir  khimia 

radavo  ? 

I  have  walked  a  long  way  to-day, 

'Yo  angiera  dim  doui. 

In  the  house  is  the  saddle  of  the 

white  horse, 

Fugra  gro  dsimie  duma  nio. 

Put  the  saddle  upon  his  back,  ... 

Dsimie  niva. 
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English.  Hrtmo  or  Angka. 
He  is  grazing  cattle  on  the  top  of 

the  hill,          ...    Semifu  khakns,  done  fa. 

He  is  sitting  on  a  horse  under  that  Shoni  elo  fngra  idsnze  nana 

tree,        ...          ...          ...  roda. 

His  brother  is  taller  than  his  sister,  Eniimise  eama  pshiifada. 
The  price  of  that  is  two  rapees  and 

a  half,            ...    Tokar  pukse  adalia. 


On  this  Birds  ojf  the  Gtoona  District  ;  h\j  Georok  King,  M.  B., 
Assistant-Surgeon f  Marwar  Political  Agency. 

[Received  lOth  March,  1868.] 

Goona  is  a  small  station  in  Central  India  on  the  Agra  and  Bombay 
mail  road,  200  miles  south  of  Agra.  It  is  situated  in  the  territory  of 
H.  H.  the  Maharajah  of  Gwalior,  and  in  a  very  thinly  populated  and 
comparatively  little  known  part  of  the  country.  Having  been  attach- 
ed from  the  months  of  March  to  December  of  the  past  year,  to  one  of 
the  regiments  of  Central  India  Horse  stationed  there,  I  took  the  op- 
portunity of  noting  the  birds  of  the  surrounding  district,  thinking 
that  a  list  of  them  might  have  some  interest  with  respect  to  the 
geographical  distribution  of  species.  Not  having  remained  a  full  year 
in  Goona,  the  list  subjoined  is  necessarily  incomplete  in  respect  of 
some  of  the  migratory  species,  especially  of  water-fowl  and  waders, 
and  I  feel  sure  that  an  observer  resident  there  for  several  years,  would 
be  able  to  add  the  names  of  many  occasional  visitants  and  very  local 
species. 

Every  care  has  been  taken  in  the  identification  of  the  species  given, 
and  the  names  of  none  have  been  inserted  on  hearsay.  I  have  the 
authority  of  the  sportsmen  of  the  station  for  believing  that  the  names 
of  Red  Spur-fowl,  the  Indian  Bustard,  the  Golden  Plover,  the  Kulan, 
'  the  European  Bittern,  and  the  Barred-headed  Goose,  might  have  been 
added,  as  occasionally  occurring  in  the  district,  but  not  having  my- 
self shot  or  seen  specimens,  I  have  excluded  them.  The  book  chiefly 
used  in  identifying  the  species  has  been  Dr.  Jerdou's  admirable 
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**  Birds  of  India,"  a  book  which  puts  within  the  easy  reach  of  every 
resident  of  India,  the  means  of  pursuing  the  study  of  a  most  delightful 
branch  of  Natural  History. 

Goona  is  too  unimportant  a  place  politically  or  commercially  to 
give  its  name  to  a  district,  but  I  have  used  the  term  Goona  District" 
as  a  convenient  designation  for  the  tract  of  country  lying  between  the 
rivers  Scinde  on  the  east,  and  Parbutty  on  the  west,  and  bounded  on 
the  north  and  south  by  lines  connecting  these  two  streams,  10  miles 
distant  from  the  station  in  either  direction.  Although  I  believe  the 
fauna  of  this  district  to  be  typical  of  that  of  a  much  wider  area,  I 
profess  in  the  present  paper  only  to  give  a  list  of  the  birds  found 
within  the  limits  just  indicated. 

In  respect  of  climate  and  physical  features,  the  Goona  district  may 
be  taken  as  a  type  of  the  north-western  part  of  Central  India.  Pass- 
ing south  from  Gwalior,  which  is  very  little  higher  above  the  sea 
than  Agra,  the  land  gradually  ascends,  until  at  Goona  a  height  of 
about  1400  feet  is  attained,  and  the  elevation  increases  towards  the 
east  and  south  in  the  directions  of  Saugor,  Bhopal  and  Indore, 
while  towards  the  west,  the  country  slopes  gently  until  the  sandy 
plains  of  Eastern  Rajpootana  are  reached.  The  surface  of  this  part 
of  Central  India  is  undulating  and  hilly.  Few  of  the  hills,  however, 
rise  more  than  400  or  500  feet  above  the  plain,  and  the  majority  are 
much  lower.  They  are  mostly  rounded  or  flat-topped,  and  many  are 
thickly  strewed  with  loose  stones.  In  the  rains  they  are  green  to 
their  summits,  and  the  lower  slopes  of  most  are  clothed  with  a  dense 
growth  of  bushes  and  low  trees.  The  geologic  structure  of  these 
hills  is  chiefly  laterite,  a  term  rather  vaguely  applied  to  a  reddish- 
brown  deposit,  which  varies  in  character  from  masses  of  hard  though 
often  cellular  rock*  of  a  jaspery  appearance,  to  beds  of  loose  angular 
Tubbje. 

The  valleys  and  plains  are  covered  with  deep  black  soil,  interspersed 
here  and  there  with  mounds  and  slopes  of  reddish  gravel  and  sandy 
earth,  the  debris  of  laterite.  Scattered  over  the  country  there  are  a 
eonsiderable  number  of  small  natural  lakes  and  streams,  many  of 
which,  though  much  reduced  in  size,  retain  some  water  during  the 
hot  weather. 


•  Probably  trap. 
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The  climate  gradually  increases  in  moisture  south  of  Gwalior,  and 
at  Goona  the  rainfall  is  from  40  to  50  inches.  Though  the 
hot  weather  may  he  said  to  he  comparatively  mild,  the  draught  is 
sufficiently  great  to  hurn  up  all  herhaceous  plants,  except  those  grow- 
ing near  water.  The  rains  extend  from  the  middle  of  June  to  Sep* 
temher,  and  towards  the  end  of  that  month  the  cold  weather  hirds 
begin  to  appear. 

Cultivation  is  the  exception  in  these  regions.  Here  and  there  all 
through  the  jungle  are  scattered  small  hamlets,  each  with  its  little 
patch  of  cultivation,  but  on  all  sides  of  these  oases  there  stretch 
thousands  of  acres  of  grassy  plain  and  bushy  downs,  over  the  remoter 
parts  of  which  even  the  village  buffaloes  and  goats  never  stray. 
Grain-feeding  birds  are  therefore  not  numerous,  and  the  country  is  a 
bad  one  for  small  game. 

The  prevailing  trees  and  bushes  are  Bulea  frondosa,  Acacia  Catechu^ 
Buchanania  lati/oUa,  ^^le  Marmelos,  a  Diospyrxu  and  several  species 
of  Zizyplius,  with  Carissa  Carandas  in  the  moister  valleys  ;  and  the 
prevailing  grass  is  that  known  as  spear-grass,"  a  term  induding 
several  species  of  Apluda  and  Andropogon.  I  always  found  that 
spear-grass  gives  cover  to  extremely  few  birds  of  any  kind,  and  indeed 
I  was  often  struck  by  the  scarcity  of  animal  life  in  the  jungle  gener- 
ally. Near  villages  there  are  Tamarind,  Peepul,  Banyan,  and  Mowa* 
trees,  but  there  are  very  few  gardens. 

The  subjoined  list  includes  the  names  of  21  Baptorial  species.  Of 
the  two  larger  carrion-feeders  given  the  Black  Vulture  (Otogyps  calvut) 
and  the  Common  Brown  Vulture  (Gyps  Bengalerms) — the  former  is 
by  far  the  more  common,  and  the  latter  does  not  occur  at  all  during  the 
hot  weather.  Of  the  predatory  species  that  arrive  in  the  cold  weather, 
the  first  to  come  are  the  various  species  of  Circus^  and  Haliastur 
Indus,  Circus  cyarteus^  Linn.,  a  bird  which  in  India  does  not  usually 
extend  to  the  plains,  is  inserted  on  the  strength  of  a  single  female  bird 
which  I  shot  near  the  Parbutty  river  early  in  December.  Towards 
the  end  of  October,  PoUornis  teesa  arrives  in  large  numbers,  and  is  by 
far  the  commonest  bird  of  prey  during  the  cold  season.  Previously  to 
October,  I  did  not  observe  the  taway  eagle  {Aquila  fulvescens)  but 

*  Bassia  latifolia,  from  the  flowers  of  which  a  spirit  is  distilled. 
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dnriBg  that  and  the  succeeding  months  I  noted  a  good  many,  and  in 
November  I  found  two  pairs  breeding  in .  tall  trees  near  a  village. 
The  common  kite  (Milvm  Oavinda)  is  a  permanent  resident.  I  have 
not  seen  it  recorded  anywhere  that  this  bird  bathes*  in  water,  but 
this  I  once  saw  one  do.  I  was  unfortunate  in  procuring  owls,  and 
I  feel  sure  that  there  must  be  others  in  the  district  besides  the 
two  that  appear  in  my  list. 

The  Imessores  are  of  course  the  most  numerous  group.  These  in- 
clude 86  species.  Of  swallows,  S,  JiUfera  and  daurica  are  about 
equally  common,  and  both  reside  in  the  district  during  the  hot  weather 
and  the  rains,  as  well  as  in  the  cold  season.  H,Jilifera  breeds  in  the 
district,  for  although  I  never  found  the  nest,  very  young  birds  were  not 
uncommon  in  April  and  May.  Gotyle  concolor  and  Gypselus  affinis  are 
also  permanent  residents  and  breeders.  I  found  nests  of  the  former 
containing  young,  in  the  walls  of  an  old  fort  early  in  September. 

The  only  Hornbill  inhabiting  the  district  is  the  Meniceros  hicomis^ 
and  that  is  very  common,  but  it  occurs  only  in  the  cold  weather.  Of 
Tockus  gingalensia^  I  saw  but  one  individual,  which  I  shot.  It  occur- 
red early  in  April,  and  was  a  sickly  bird  in  very  bad  plumage  and 
evidently  a  straggler. 

The  rose-ringed  Paroquet  (Palaomis  torquatus)  is  extremely  numer- 
ous at  all  seasons.  During  the  hot  weather,  a  colony  of  many 
hundreds  established  themselves  in  a  clump  of  Tamarind  trees  near 
Ae  village  of  Goona.  These  quarters,  however,  were  occupied  only 
during  the  night,  for  regularly  every  morning,  after  much  preliminary 
chattering,  the  whole  flock  betook  itself,  in  parties  of  from  twenty  to 
thirty,  to  the  jungles,  returning  again  about  sunset  in  like  manner 
but  flying  at  a  greater  height. 

Taccocua  affinia^  the  only  species  of  the  genus  in  the  list,  is  not 
uncommon  in  the  district.  It  frequents  low  bushy  jungle  whea 
feeding,  but  perches  on  trees.  I  have  frequently  met  with  it  asso- 
ciating with  flocks  of  the  common  blue  Pigeon  near  wells. 

With  the  cold  weather,  large  numbers  of  two  species  of  Pratiiicola 
(P.  caprata  and  P.  Indica )  appear.    Saxicola  tenanthe  also  comes, 

*  The  bathing  may  be  almost  daily  witnessed  on  the  Caloatta  maidon,  daring 
the  cold  and  hot  weather.  (Eo.) 
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though  not  in  abundance.  In  marching  westward  from  Ooona  to 
Baj  poo  tana,  I  was  much  struck  by  the  change  in  the  common  species 
of  Saxicoline  birds.  The  two  Prattmolcts  just  mentioned  continue 
numerous  as  far  west  as  Kotah  and  Boondee,  but  there  they  begin 
to  be  replaced  by  Saxicola  leucoroides,  a  bird  I  never  saw  near  Croona. 
Towards  Deolee  8,  deserti  begins  to  appear,  and  in  Marwar,  both  this 
species  and  P.  leucoroides  are  as  common  as  the  two  PraiincolaSy  com- 
mon at  Goona,  are  scarce ;  and  a  still  more  western  species,  namely 
F,  leucoinela^  is  found  in  small  numbers. 

The  occurrence  of  the  common  Starling  so  far  south  as  Gioona, 
has  not  often  been  noted.  It  is  by  no  means  common  there,  unless 
indeed  flocks  arrive  subsequently  to  December.  In  January  last, 
I  saw  near  A j  mere  large  numbers  both  of  this  species  and  of  Fa&tw 
rosetis,  and  both  are  numerous  in  Marwar.  I  observed  only  a  single 
flock  of  P.  roseus  near  Goona.  It  contained  a  number  of  young 
birds,  and  arrived  early  in  September,  but  remained  only  a  few  days. 
Rain  crops  (which  ripen  in  the  early  part  of  the  cold  weather)  are  by 
no  means  largely  cultivated  in  the  district,  and  I  fancy  this  bird 
chiefly  frequents  districts  where,  as  in  Marwar,  a  great  extent  of  land 
is  laid  down  in  these  cereals. 

The  rasorial  group  is  represented  by  only  10  species,  and  of  these 
the  only  one  very  common  is  the  Peafowl,  which  being  sacred,  is  pro- 
tected and  even  fed,  and  consequently  lives  much  about  villages. 
The  scarcity  qf  other  species  is  no  doubt  owing  to  the  small  amount 
of  cultivation,  and  the  number  of  carnivorous  mammals  abounding  in 
these  wild  regions. 

Of  Orallatores  there  are  36  species.  The  two  lapwings,  the  red 
and  yellow-wattled,  are  very,  and  about  equally,  common.  To  the 
westward,  the  latter  gradually  disappears,  and  in  Rajpootana  it  is  re- 
placed by  Chettusia  ^regaria. 

Twenty-two  species  of  Natatores  occur  in  the  district.  As  a 
rule,  ducks  and  geese  are  but  winter  visitants  in  India.  Two,  how- 
ever, remain  in  the  tanks  near  Goona  all  the  year  round.  These 
are  that  pretty  little  goose  Nettapus  Coromandelianus  (the  cotton 
teal  of  sportsmen),  and  the  whistling  teal,  Dendrocygna  awsuree. 
I  have  no  doubt  these  two  species  breed,  but  I  never  succeeded 
in  finding  their  nests.     The  rainy  season  was  introduced  last 
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year  at  Goona  by  a  storm  of  wind  and  rain,  which  filled  in  a  day 
many  tanks  and  nullahs  that  had  been  dry  for  months.  The  storm 
was  succeeded  by  a  week  of  cloudy  but  dry  weather,  during  which 
the  newly  filled  tanks  were  frequented  by  large  flocks  of  the  two 
species  just  mentioned,  and  also  by  smaller  parties  of  Anas  pcecilo- 
rhyncha  and  Sarcidiomis  melanotfis  ;  at  the  same  time  perfect  crowds 
of  Buphus  coromandus  and  Threakiomis  melanocephalus  were  collected 
bj  the  grassy  banks  of  a  nullah,  which  had  not  been  dried  by  the 
hot  weather  sun.  In  a  few  days  all  had  gone,  [except  a  few  of  the 
cotton  and  whistling  teal  which,  as  just  mentioned,  remained  during 
the  rains]  and  I  did  not  observe  a  single  individual  of  any  of  them 
ontil  the  cold  weather  had  begun.  These  sudden  movements  were, 
I  dare  say,  an  episode  in  some  general  migration. 


List  of  Birds  of  the  Ooona  District. 


Tinnunculus  alaudarius,  Bnss. 
Micronisus  badius,  OmeL 
Aquila  fulvescens,  Gray, 
Eutolmaetus  Bonelli,  Temm, 
Poliornis  teesa,  M  ankh 
Oircus  cyaneus.  Linn, 

 Swainsonii,  A,  Smith, 

 cineraceus,  Montague, 

 melanoleucos,  Chiel, 

 leruginosus,  Linn, 

Haliastur  Indus,  Bodd, 
Milvus  Govinda,  Sykes, 
Pemis  cristata,  Cuvier, 
Elanus  melanopterus,  Daud, 
Bulaca  ocellata.  Lath. 
Athene  Brama,  Tenm, 


Raptorbs. 


Otogyps  calvus,  8c<yp. 
Gyps  Bengalensis,  Gmel, 
Neophron  Ginginianus,  Lath, 
Lithofalco  subbuteo,  Linn. 


Chicquera,  Daud. 
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Hirando  rnstica,  Linn» 
—  filifera,  Stephens. 

 erythropygia,  Sykes, 

Ptinoprogne  concolor,  Sykes. 
Cypselus  affinis,  Chray, 
Caprimolgas  Asiaticas  ,Lath, 
Merops  viridis,  Linn. 
Goracias  Indica,  Linn. 
Halcyon  Smyrnensis,  Bodd. 
Alcedo  Bengalensisy  Omel. 
Ceryle  rudis,  Linn. 
Meniceros  bicornis,  Scop. 
Tockus  gingalensis,  Shaw. 
Palasomis  torqnatas,  Bodd. 

 rosa,  Bodd. 

Picus  Mahrattensis,  LatK 
Xantholaema  Indica,  Latf^, 
CujouIur  micropteras,  Oould. 
Goccystes  melanolencos,  Omel. 
Centropus  rufipennis,  lUiger. 
Taccocna  affinis,  Blyth. 
Arachnechthra  Asiatica,  Lath» 
Upupa  epops  Linn, 
Lanius  lahtora,  Sykes. 

 erythronotus,  Vigors. 

— —  Hardwickii,  Vigors, 
Tephrodomis  pondiceriana,  Omel. 
Oracalus  Macei,  Less. 
Pericrocotns  erythropygiu8,  Jerdon. 
Dicraras  macroceraSy  Vieill. 
Tchitrea  paradisi,  Linn. 
Leucocera  pectoralis,  Jerdon. 
Cryptolopha  cinereocapilla,  Vieill, 
Cyornis  banynmas,  Horsf. 
PetiocoBsyphus  cyaneus,  Linn. 
Pyctorhis  sinensis,  Omel. 
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Dumetia  albogularis,  JBl^th, 
Malacocircus  terricolor,  Mod^s. 

 Malcolmi,  Sykes, 

Ghatarrhoea  caudata,  Dum^ 
Pycaonotus  pusillas,  Blyth. 
Oriolus  Kandoo,  Syke^. 
Gopsychos  saularis,  Linn, 
Thamnobia  Micata,  Linn, 

 Carabaiensis,  Lath, 

Pratincola  caprata^  Linn^ 

 Indica,  Blyth, 

Saxicola  oenanthO;  Linn. 
Ruticilla  rufiventris,  VieiL 
Orthotomus  longicaudata,  Gmel, 
Prinia  socialis,  Sykes, 

 gracilis,  Franki. 

Gisticola  schaenicola,  Bonap, 
Drymoipus  inornatus,  Sykes,  - 

 longicaudatus,  TickeU. 

—  neglectos,  Jerdon. 
PhylloscopoB  Indicus,  Jerdon. 
Motacilla  Maderaspatana,  BrisB. 

'  Bukhnnensis,  Sykea, 

Budytea  viridis,  Gmel. 
Zosterops  palpebrosus,  Temm, 
Machlolophus  xanthogenys,  Vigors, 
Corvas  cnlminatas,  Sykes, 

 splendens,  Fieill. 

Dendrocitta  rafa,  Scop. 
Sturaus  vulgaris,  Linn. 
Sturnopastor  contra.  Linn. 
Acridotheres  tristis,  Linn. 
Temenuchtts  pagodaram,  Gmel 
Pastor  rosens,  Linn. 
Ploceus  baya,  Blyth. 
Mania  Malabarica,  Linn. 
Estrelda  amandava,  itn?*. 
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Estrelda  formosa,  Lath. 

Passer  Indicns,  Jard,  and  Selhy. 

 flavieollis,  FrankL 

Enspiza  Inteola,  j^am 
Melophas  melanicteras,  Omelin* 
Mirafra  Assamica,  MoL, 

 eiythroptera,  Jerd, 

Ammomanes  phienicara,  Frankh 
Pyrrhulanda  grisea,  Scop* 
Calandrella  bracydactyla,  Temm, 
Spizalauda  deva,  Syhes, 
Alanda  galgula,  FrafM. 

Obmitorw. 
Grocopos  phcenicopteniB,  Laih, 
Colnmba  intermedia,  StrickL 
Tnrtur  Oambayensis,  OvmL 

—  Snratenaifl,  Omel, 

—  risoria,  Lirm, 

Rasobbs. 
Pterocles  fasciatns,  Scop, 
— —  exusins,  Temm. 
Pavo  cristatns,  Lvnm. 
FrancolinoB  pictos,  Jurd,  and  Sellty. 
Ortygomis  Ponticeriana,  ChncK 
Perdicola  Gambayensis,  Lath, 

 Asiatica,  Latk. 

Gotnmix  commnnis,  Bonat. 

—  Goromandelica,  Chnd, 
Tnmix  Sykeeii,  A.  SmUL 

Orallatobbb. 
Sypheotides  anritns,  Laih. 
Garsorins  Goromandelicus,  GvfpL 
A^alitis  Philippensis,  Scop. 
Lobivanellas  Goensis,  Chnel. 
Sarciophoros  bilobos,  Cfmel, 
(Edicnemus  crepitans,  Temm. 
Esacus  recurvirostris,  Ouvier. 
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Gras  Antigone,  Linn. 
Oallinago  scolopacinns,  Bonap, 

■  gallinula,  Linn. 
RbyncliaBa  Bengalensis,  Linn, 
Philomadias  pngnax.  Linn, 
Actitis  glareola,  OmeUn, 

 ochropns,  Linn. 

 h3rpoleucas,  Linn* 

Totanus  glottis,  Linn. 

.  stagnatilis,  Bedid. 

 fuscus,  Linn. 

Himantopns  Candidas,  Bmnat, 
Metopidios  Indicns,  Latk. 
Leptoptilos  argala,  Linn. 
Mycteria  Australis,  8haw. 
Ciconia  lencocephala,  Qmelin, 
Ardea  cinerea,  Linn. 

 purpurea,  Linn. 

Herodias  alba,  Linn, 

 garzetta,  Linn. 

Buphus  Coromandus,  Bodd, 
Ardeola  leucoptera,  Bodd, 
Butorides  Javanica,  Horsf. 
Nycticorax  griseus,  Linn. 
Tantalus  leucocepbalus,  Omel. 
Platalea  leucorodia.  Linn, 
Anastomus  oscitans,  Bodd. 
Threskiomis  melanocepbalus,  Linn, 
Geronticus  papillosus,  Temm. 

Natatobbs. 
Sarcidiomis  melanonotus,  Penn, 
Nettapus  Goromandelianus,  Ghnel. 
Dendrocygna  awsuree,  Sykes. 
Gasarca  rutila,  Pallas, 
Spatula  clypeata,  Linn. 
Anas  poecilorhyncha,  Penn. 
Chaulelasmus  strepems,  Linn, 
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Dafila  acuta,  Linn, 
Qaerqnedola  crecca,  Linn, 
—  circia,  Linn. 
Aythya  ferina,  Linn. 

 nyroca,  OiUdenst. 

Fulignla  cristata,  Hay, 
Gallinnla  chloropus,  Linn. 
Podiceps  Phillipensis,  Gmelin, 
Sylochelidon  caspius,  Lath, 
Hydrochelidon  Indica,  Stephens, 
Seena  anrantia.  Gray, 
Qracnlns  Sinensis,  Shaw. 

  JavanicuBy  Harsf, 

Plotus  melanogaster,  Chiel. 


.  Metearological  OhservationB.  1^ 

AMraet  q/  the  Results  of  the  Hourly  Meteo7vlogical  Observations 
taken  at  the  Surveyor  GeneraVs  Office,  Calcutta, 
in  the  month  of  September  1866. 

Latitude  22°  83'  V  Nortlu   Longitude  88°  20'  34''  East. 
Height  of  the  Cistern  of  the  Standard  Barometer  above  the  sea  level,  18.11  feet. 
Daily  Means,  Ac.  of  the  Observations  and  of  the  Hygrometrical  elements 


dependent  thereon. 


Pate. 

Mean  Height  of 
the  Barometer 
at32oFaht. 

Bange  of  the  Barometer 
during  the  day. 

Moan  Dry  Bulb 
Thermometer. 

Bange  of  Tempera- 
ture during  the  day. 

Mat 

ju.in. 

Mat 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

o 

0 

1 

29.669 

29.730 

29.582 

0.148 

87.0 

93.2 

82.2 

11.0 

2 

.646 

.715 

.676 

.139 

86.8 

93.0 

82.2 

10.8 

3 

.698 

.669 

.617 

.162 

86.6 

92.0 

82.0 

10.0 

4 

.670 

.627 

.494 

.133 

83.1 

87.2 

80.0 

7.2 

5 

.612 

•683 

.650 

.133 

83.3 

89.4 

79.9 

9.5 

6 

.666 

.726 

.616 

.111 

83.9 

88.4 

80.6 

7.8 

7 

.667 

.726 

.684 

A42 

85.7 

90.2 

81.6 

8.6 

8 

.671 

.652 

.473 

.179 

a3.6 

89.0 

79.6 

9.4 

9 

.498 

.655 

.444 

.111 

80.8 

82.8 

79.0 

3.8 

10 

.648 

.607 

.604 

.103 

83.3 

87.3 

80.2 

7.1 

11 

.626 

.687 

.669 

.118 

83.2 

87.0 

80.6 

6.4 

12 

.616 

.672 

.634 

.138 

84.2 

90.1 

80.6 

9.6 

13 

.638 

.691 

.686 

.105 

84.9 

91.8 

81.8 

10.0 

14 

.642 

.694 

.675 

.119 

84.8 

88.0 

81.8 

6.2 

15 

.679 

.618 

.616 

.103 

85.8 

91.6 

81.8 

9.8 

16 

.679 

.622 

.611 

.111 

84.6 

92.8 

80.2 

12.6 

17 

.699 

.645 

.523 

.122 

82.9 

86.2 

80.2 

6.0 

18 

.643 

.724 

.676 

.148 

82.9 

86.8 

79,8 

7.0 

19 

.730 

.786 

.674 

.112 

83.2 

89.0 

80.6 

8.4 

20 

.741 

.797 

.681 

.116 

82.5 

87.6 

80.4 

7.2 

21 

.712 

.762 

.646 

.117 

82.6 

87.6 

79.0 

8.5 

22 

.763 

.812 

.713 

.099 

84.1 

89.8 

79.6 

10.2 

23 

.802 

.855 

.746 

.109 

85.1 

90.8 

80.2 

10.6 

24 

.773 

.834 

.698 

.136 

84.1 

89.0 

79.0 

10.0 

26 

.729 

.776 

.657 

.119 

82.2 

84.0 

79.2 

4.8 

26 

.731 

.782 

.652 

.130 

83.9 

90.0 

78.0 

12.0 

27 

.767 

.842 

.688 

.164 

86.4 

91.2 

80.8 

10.4 

28 

.762 

.811 

.676 

.136 

86.2 

91.4 

82.2 

9.2 

29 

.751 

.803 

.676 

.127 

86.6 

93.2 

81.4 

11.8 

30 

.760 

.831 

.677 

.164 

86.6 

93.6 

81.8 

11.8 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived,  from  the  hourly  observations,  made  during 
Uie  day. 
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AbMtraet  of  the  Results  of  tie  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  GeneraVs  Office,  Calcutta^ 
in  the  month  of  September  1866. 


Daily  Means,  Ac.  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. — (Continued.) 


Date. 

Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
vapour. 

MeanWoight  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity,  complete  satu- 
ration being  unity. 

0 

0 

0 

0 

Inches. 

T.  gr. 

T.  gr. 

1 

82.9 

4.1 

80.4 

6.6 

1.014 

10.79 

2.50 

0.81 

SI 

82.7 

4.1 

80.2 

6.6 

.008 

.73 

.48 

.81 

Q 

V 

o^.o 

OV/.  L 

.\r  fO 

71 

•02 

4 

8).6 

2.5 

78.8 

4.3 

0.964 

.36 

1.50 

.87 

80.5 

2.8 

78.5 

4.8 

.955 

.25 

.68 

.86 

A 

81.4 

2.5 

79.6 

4.3 

.9S9 

.60 

.63 

.87 

# 

82.4 

3.3 

80.1 

6.6 

1.005 

.71 

2.09 

.84 

Q 

o 

80.6 

2.9 

78.6 

4.9 

0.958 

.28 

1.72 

.86 

Q 

79.3 

1.5 

78.2 

2.6 

.946 

.19 

0.88 

.92 

10 

XV/ 

80.7 

2.6 

78.9 

4.4 

.967 

.39 

1.64 

.87 

1 1 

79.1 

4.1 

76.2 

7.0 

.887 

9.52 

2.37 

.80 

12 

80.8 

3.4 

78.4 

5.8 

.952 

10.19 

.05 

.g3 

13 

81.5 

3.4 

79.1 

5.8 

.973 

.40 

.09 

.83 

14 

82.1 

2.7 

8').2 

4.6 

1.008 

.77 

1.69 

.86 

15 

82.1 

3.7 

79.5 

6.3 

0.986 

.53 

2.30 

.82 

16 

81.4 

3.1 

79.2 

5.3 

.976 

.45 

1.90 

.85 

17 

81.0 

1.9 

79.7 

3.2 

.992 

.66 

.13 

.90 

18 

80.5 

2.4 

78.8 

4.1 

.964 

.36 

.43 

.88 

19 

80.7 

2.5 

78.9 

4.3 

.967 

.39 

.60 

.87 

20 

80.2 

2.3 

78.6 

3.9 

.958 

.30 

.34 

.89 

21 

79.4 

3.2 

77.2 

5.4 

.916 

9.85 

.83 

.84 

22 

80.4 

3.7 

77.8 

6.3 

.934 

10.01 

2.20 

.8d 

23 

81.5 

3.6 

79.0 

6.1 

.970 

.37 

.20 

.83 

21. 

79.7 

4.4 

76.6 

7.6 

.899 

9.61 

.60 

.79 

25 

79.4 

2.8 

77.4 

4.8 

.922 

.91 

1.63 

.86 

26 

79.3 

4.6 

76.1 

7.8 

.885 

.48 

2.66 

.78 

27 

80.8 

4.6 

77.6 

7.8 

.928 

.91 

.77 

.78 

28 

81.9 

4.3 

78.9 

7.3 

.967 

10.32 

.67 

.79 

29 

81.5 

5.0 

78.5 

8.0 

.955 

.18 

.92 

.78 

30 

81.8 

4.7 

79.0 

7.6 

.970 

.33 

.77 

.79 

All  the  Hygrometrical  elemcuts  are  compute  by  the  Greenwich  Constantt. 
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AMracl  of  (he  Re^ulU  of  the  Hourly  Meteorological  Observation* 
taken  at  the  Surveyor  OeneraVs  Office,  Calcutta^ 
in  the  month  of  September  1866. 


Hoorly  Means,  Ac.  of  the  Observations  and  of  the  Hjgrometrical  elements 
dependent  thereon. 


Sour. 

Mean  Height  of 
the  Barometer  at 
82°  Faht. 

Eange  of  the  Barometer 
for  each  hour  during 
the  month. 

Mean  Dry  Bulb 
Thermometer. 

Eange  of  tbe  Tempera- 
ture for  each  hour 
during  the  month. 

Max. 

M'in. 

Diff. 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

•Inches. 

Inches. 

0 

0 

0 

o 

Mid- 

night. 

29.681 

29.807 

29.537 

0.270 

82.2 

84.6 

79.0 

5.6 

1 

.672 

.805 

.519 

.286 

82.0 

84.2 

79.2 

5.0 

Q 

o 

.663 

.800 

.503 

.297 

81.7 

83.8 

•78.8 

5.0 

9 

.655 

.791 

.488 

.303 

81.4 

83.2 

78.4 

4.8 

4 

.648 

.781 

.469 

.312 

81.2 

83.0 

78.2 

4.8 

5 

.656 

.798 

.464 

.334 

81.1 

82.8 

78.0 

4.8 

O 

.671 

Q1  1 

.oil 

81.0 

OO.U 

4.0 

7 

.687 

.824 

.499 

.325 

82.0 

84.8 

79.6 

5.2 

8 

.705 

.846 

.506 

.340 

83.8 

87.0 

81.3 

5.7 

9 

.716 

.851 

.519 

.332 

85.3 

88.2 

81.8 

6.4 

10 

.718 

.855 

.523 

.332 

86.3 

90.2 

82.2 

8.0 

11 

.708 

.846 

.516 

.330 

87.2 

91.0 

82.2 

8.8 

Noon. 

.688 

.836 

.502 

.334 

87.8 

91.2 

80.4 

10.8 

1 

.661 

.808 

.481 

.327 

88.2 

92.8 

81.2 

11.6 

2 

.633 

.782 

.461 

.321 

88.1 

92.8 

80.0 

12.8 

3 

.611 

.769 

.444 

.325 

88.2 

93.6 

80.7 

12.9 

4 

.603 

.758 

.448 

.310 

87.7 

93.0 

81.4 

11.6 

6 

.604 

.746 

.456 

.290 

86.8 

92.6 

80.2 

12.4 

6 

.622 

.760 

.480 

.280 

85.2 

90.7 

80.5 

10.2 

7 

.642 

.774 

.490 

.284 

84.4 

89.0 

80.6 

8.5 

8 

.666 

.786 

.519 

.267 

83.6 

88.4 

80.4 

8.0 

9 

.686 

.801 

.551 

.250  . 

83.0 

85.8 

80.0 

5.8 

10 

.695 

.812 

.555 

.257 

82.7 

85.6 

79.6 

6.0 

11 

.690 

.809 

.550 

.259 

82.4 

85.0 

79.2 

5.8 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived  from  the  obscrrations  made  at  the  several 
konn  during  the  month. 
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Abilfoct  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  th€  Surveyor  Generates  Office,  Calcutta, 
in  the  month  of  September  1866. 


Hourly  Means,  &e.  of  the  Obserrations  and  of  the  Hjgrometrical  element! 
dependent  thereon. — (Continued.) 


Hour. 

Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
Vapour. 

Mean  Weight  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, oomplete  satura- 
tion being  unity. 

0 

0 

0 

0 

Inches. 

T.gr. 

T.gr. 

JULld- 

Bight. 

80.4 

1.8 

79.1 

3.1 

0.973 

10.47 

1.07 

0.91 

1 

80.2 

1.8 

78.9 

3.1 

.967 

.41 

.06 

.91 

o 

80.2 

1.6 

79.1 

2.6 

.973 

.47 

0.90 

.92 

Q 

o 

80.0 

1.4 

79.0 

2.4 

.970 

.46 

.81 

.98 

4 

79.8 

1.4 

78.8 

2.4 

.964 

.40 

.81 

.93 

m 
O 

79.8 

1.3 

78.9 

2.2 

.967 

.43 

.74 

.98 

a. 
O 

79.8 

1.2 

79.0 

2.0 

.970 

.46 

.68 

.94 

7 

80.4 

1.6 

79.3 

2.7 

.979 

.53 

.94 

.92 

8 

81.0 

2.8 

79.0 

4.8 

.970 

.40 

1.70 

.86 

9 

81.5 

3.8 

78.8 

6.6 

.974 

.29 

2.35 

.81 

10 

81.6 

4.7 

78.3 

8.0 

.949 

.12 

.90 

.78 

11 

81.8 

5.4 

78.6 

8.6 

.958 

.19 

3.18 

.76 

Noon. 

82.0 

6.8 

78.6 

9.3 

.966 

.16 

.44 

.75 

1 

82.3 

5.9 

78.8 

9.4 

.964 

.25 

.51 

.76 

2 

81.9 

6.2 

78.2 

9.9 

.946 

.07 

.65 

.73 

8 

82.2 

6.0 

78.6 

9.6 

.958 

.17 

.59 

.74 

4 

81.9 

6.8 

78.4 

9.3 

.962 

.12 

.44 

.75 

6 

81.4 

5.4 

78.2 

8.6 

.946 

.07 

.14 

.76 

6 

81.2 

4.0 

78.4 

6.8 

.962 

.17 

2.44 

.81 

7 

81.2 

3.2 

79.0 

5.4 

.970 

.40 

1.91 

.85 

8 

80.9 

2.7 

79.0 

4.6 

.970 

.40 

.63 

.87 

9 

80.6 

2.6 

78.7 

4.3 

.961 

.83 

.49 

.87 

10 

80.5 

2.2 

79.0 

3.7 

.970 

.42 

.30 

.89 

11 

80.5 

1.9 

79.2 

3.2 

.976 

.50 

.11 

.90 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  C-onstanti. 
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Abstract  of  the  BesuUs  of  the  Hourly  Meteorological  Observation 
taken  at  the  Surveyor  OeneraPs  Office,  Calcutta, 
in  the  month  of  September  1866. 
Solar  Badiation,  Weather,  &c. 


I 


Prevailing 
direction  of  the 
Wind. 


11 


General  aspect  of  the  Sky. 


9 
10 

11 
12 

18 
U 

15 


o 

139.0 


141.0 


190.6 


128.0 


129.2 


140.2 
149^ 

142.7 
133.8 

143.2 


Inches 


3.08 


0.42 


0.20 


0.73 


3.84 


0.18 


0.27 


S.  by  W.  &  S. 
S.  &S.W. 

W.  S.  W.  k  N.  W 
S.  S.  W.  k  s.  w. 

Variable. 

E.  S.  E.  k  Tariable 

S.  k  s.  w. 

Yariabla. 
Variable. 

S.  S.  E.  k  E.  S.  E. 

S.S.E3.,  k  S.  by  E. 
S.  S.  E.  &  S.  by  E. 

S.  S.  E.  k  S.  E. 
S.  S.  E.  k  S. 

8.  S.  W.  k  8. 


Clear  to  7  a.  m.  Scatd.  to  1 
p.  M.  W  k  ^i  afterwards. 
Lightning  to  E  at  7  <&  11  p.m. 
Scatd.  \i  to  6  A.  M.  Scatd. 
to  6  p.  M.  Oyercast  after- 
wards. Thunder  at  9  A  10  p. 
M.  Lightning  at  9, 10  k  11  p. 
M.  Bjain  from  7  to  11  p.  m. 
W  <fe  '^i.  Lightning  at  10  p.  M. 
Light  rain  at  midnight  k  8 

A.  M. 

Overcast  nearly  the  whole  day. 
Thunder  k  Lightning  from 
midnight  to  3  a.  m.  fiain  at 
1,  2  &  4  &  from  8  to  10  a.  m. 
W  to  Noon.^i  to  6  p.  M.  Over- 
cast afterwards.  Bain  at  7 
M.  &  at  3  &  8  p.  M. 
Clear  to  3  a.  m.  ^i  to  8  p.  m. 
Clear  afterwards.  Slight  rain 
at  9  A.  M.  &  6  p.  M. 
Clear  to5  A.  m.  W  to 3  p.  M. 
afterwards.  Lightning  to  INT 
W  from  8  to  11  p.  M. 
'^i  to  4  p.  M.  Overcast  after- 
wards. Thunder  at  11  P.  m. 
Lightning  from  9  to  11  p.  m 
B^  at  1,  2  <fe  11  A.  M.  k  at 
6  &  11  p.  M. 
Overcast.  Bain  constantly  from 

midnight  to  4  p.  H. 
Scatd.  \i  to  6  A.  m.  Scatd.  "^i 
to  1  p.  M.  Overcast  to  8  p.  M. 
Clear  afterwards, 
'^i  nearly  the  whole  day.  Slight 

rain  at  11  p.  M. 
Scatd.  '"i  to  6  p.  m.  Clear  aft;er- 
wards.  Bain  at  midnight,  1  k 
6  A.  M.  &  between  3  £  4  p.  M. 
Oear  to  5  a.  h.  Scatd.  "^i  to  7 

p.  M.  Clear  afterwards. 
Clear  to  4  a.  m.  Scatd. to  6p. 
M.  Scatd.\i  to  9  p.m.  Clear  af- 
terwards. Bain  at  Noon  k  \\ 
p.  M. 

Clear  to  7  a.  M.  aft;erwards. 
Light  rain  at  8  p.  M.  
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Ohseroaiwu 
taken  at  the  Surveyor  General's  OJJice,  Calcutta, 
in  the  month  of  September  1866. 
Solar  Radiation,  Weather,  &c. 


PrevaiHng 
direction  of  the 
Wind. 


o  Inches 
148.2    2.52    S.  &  variable. 


142.4 


143.7 
136.2 

147.8 

140.2 

140.0 


140.2 
846.2 

147.4 
138.2 

146.2 


0.39 


0.78 


1.00 
0.09 


0.03 


0.14 
0.84 

0.06 
0.12 


N.  E.  &  N.  N.  E. 


E.  N.  E.  &  8.  E. 


E.  S.  E.  &  variable 


S.  S.  E.  A  S.  E. 
S.  S.  E. 

S.  E.  A.  S.  by  E. 
S.  by  E.  &  S.  S.  W. 
N.  W.  &  W. 

W.  A  variable. 

E.  S.E.  <fcS.  E. 

S.  by  E.,  S.S.E.&S. 

S.  &  S.  E. 
S.  A  variable. 

S.  S.  W.  A  variable 


s.s 

fi) 


Greneral  aspect  of  the  Sky. 


Clear  to  6  m.  Scatd.  '  i  to  1 
p.  H.  Overcast  afterwards. 
Thunder  at  4,  6  &  7  P.  M. 
Lightning  at  7  P.  M.  £ain  at 
3,  4,  7  &  8  p.  M. 

Overcast  nearlv  the  whole  day. 
liam  from  1  f  ^  a.  m.  to  2  p.m. 
&  at  6  p.  M. 

Clear  to  3  a.  M.  Scatd.  \i  to  7 
A.  M.  '^i  afterwards.  Bain 
from  9i  A.  M.  to  12^  a.  m. 

Clear  to  6  a.  m.  ^i  to  11  a.  m. 
Overcast  afterwards.  Light- 
ning &  Thunder  at  5  P.  M. 
Katn  at  7  a.m.  Noon,  1  <&  Irom 
6  to  7  P.  M. 

i  &  V>i.  Rain  at  1  &  3  P.  M. 
Clouds  of  different  kinds.  Rain 

at  12.^  &  at  6.}  p.  m. 
Clear  to  4  a.  M.  ^i  to  6  P.  M. 

Clear  afterwards. 
Clt  ar  to  7  a.  m.  ^i  to  4  p.  M. 
\-J  atW wards, 
i  to  9  A.  M.  Clouds  of  different 
kinds  afterwards.  Light  rain 
at  7  P.  M. 
Scatd.  \i  to  2  A.  M.  Overcast  to 
4  p.  M.  Scatd.  v_i  afterwards 
Slight  rain  at  4  &  6  a.  m. 
Scatd.  ^i  to  6  a.  m.  Scatd.  '^ito 
I  p.  M.  Scatd.  Vi  afterwards. 
Rain  at  8  &  9  p.  M. 
Clear  to  7  a.  m.  Scatd.  \-i  to  10 
A.  M.  Scatd.  '^i  to  6  p.  «.  Vi 
afterwards.  Thunder  at  6  p.« 
Rain  at  6  &  7  P.  m. 
Clear  to  7  a.  m.  Scatd.  ^i  to  6 
p.  M.  Clear  afterwards.  Li^t 
rain  at  5  p.  m. 
Scatd.  \i  to  7  A.  m.  Scatd.  '^i  to 
6  p.  It.  Overcast  afterwards. 
Lightning  &  Thunder  from  7 
to9p.M.Rain  between  8  A9ph 
Clear  to  8  a.  m.  Scatd.  ^i  after- 
wards. 


M  Cirri,  —  i  Strati,  i  Cumuli, 
W  Cirro  cumuli. 

*  Rain  Gauge  I  Foot  2  Inches  above  ground, 


Cirro-strati,  ^  i  Cumulo  strati,^ i  Nimbi, 

Google 
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Abitraci  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  GeneraPs  Office^  Calcutta^  in  the 
month  of  September  1866. 

Monthly  Kbsults. 


Indies. 

Mean  hei gilt  of  the  Barometer  for  the  month...           ...  ...  29.666 

Max.  height  of  the  Barometer  occurred  at  10  a.  m.  on  the  23rd  ...  29.865 

Min.  height  of  the  Barometer  occurred  at  3  p.  H.  on  the  9th  ...  29.444 

Extreme  range      the  Barometer  during  the  month       ...  ...  0.411 

Mean  of  the  daily  Max.  Pressures     ...          ...          ...  ...  29.724 

Ditto       ditto      Min.       ditto       ...          ...          ...  ...  29.597 

Mean  daily  range  of  the  Barometer  during  the  month   ...  ...  0.127 


Mean  Dry  Bulh  Thermometer  for  the  montE      ...    83.4 

Max.  Tempt  rature  occurred  at  3  p.  H.  on  the  30th    93.6 

Min.  Temperature  occurred  at  5  a.  m.  on  the  26th    78.0 

Extreme  range  of  the  Temp<'rature  during  the  month    16.6 

Mean  of  the  daily  Max.  Temperature  ...          ...    89.6 

Ditto      ditto      Min.       ditto.      ...    80.5 

Ifeait  <2at*/y  raii^e  of  the  Temperature  during  the  month...  ...  9.0 


Mean  Wet  Bulb  Thermometer  for  the  month    ...          ...          ...  81.0 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer  3.3 

Computed  Mean  Dew-point  for  the  month        ...          ...          ...  78.7 

Mean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point  ...  6.6 

Inches. 

Mean  Elastic  force  of  Vapour  for  the  month  ...         ...         ...  0.961 


Troy  grain. 

Mean  Weight  of  Vapour  for  the  month         ...  ...         ...  10.29 

Additional  Weight  of  Vapour  required  for  complete  saturation  ...  1.99 
Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity  0  81 


Inches. 

Sained  23  days, — Max.  fall  of  rain  during  24  hours       ...         ...  3.84 

Total  amount  of  rain  during  the  month  ...         ...  ...  16.97 

Total  amount  of  rain  indicated  by  the  Gauge  attached  to  the  anemo- 
meter during  the  month      ...    ...         ...  16.07 

Prevailing  direction  of  the  Wind        ...       ...  8.  8.  E.  A  8. 
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Aleiract  oj  the  Requite  of  the  Eowrly  Meteorological  Observations 
taken  at  the  Surveyor  Generals  Office^  Calcutta^ 
in  the  month  of  October  1866, 

Latitude  22''  33'  r  North.  Longitude  88°  20'  34^^  East. 

Height  of  the  Cistern  of  the  Standard  Barometer  above  the  sea  level,  18.11  feet. 

Daily  Means,  &c.  of  the  Observations  and  of  the  H  jgrometrical  elements 


dependent  thereon. 


i/ace. 

Mean  Height  of 
the  Barometer 
at  32°  Faht. 

Bange  of  the  Barometer 
during  the  day. 

Mean  Dry  Bnlb 
Thermometer. 

Bange  of  Tempera- 
ture daring  the  day. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

Xnches. 

Inches. 

Inches. 

Inches. 

0 

o 

0 

0 

1 

29.759 

29.808 

29.689 

0.119 

86.2 

91.2 

82.0 

9.2 

2 

.796 

.867 

.746 

.112 

84.3 

92.2 

81.4 

10.8 

8 

.863 

.916 

.791 

.124 

85.6 

90.4 

81.0 

9.4 

4 

.849 

.913 

.786 

.128 

84.0 

90.6 

80.0 

10.6 

6 

.816 

♦864 

.733 

.131 

84.4 

91.2 

80.4 

10.8 

6 

.821 

.884 

.769 

.126 

83.7 

88.0 

81.0 

7.0 

7 

.819 

.882 

.748 

.134 

84.1 

89.8 

79.6 

10.2 

8 

.847 

.901 

.780 

.121 

82.7 

87.4 

79.4 

8.0 

9 

.841 

.903 

.782 

.121 

81.6 

89.2 

77.8 

11.4 

10 

.779 

.864 

.706 

.149 

80.2 

85.4 

77.0 

8.4 

11 

.799 

.876 

.743 

.132 

82.6 

88.6 

78.0 

10.6 

12 

.876 

.938 

.832 

.106 

83.1 

89.8 

78.0 

11.8 

13 

.877 

.953 

.808 

.146 

84.1 

89.9 

79.2 

10.7 

14 

.866 

.923 

.797 

.126 

86.0 

90.6 

81.0 

9.5 

16 

.839 

.902 

.773 

.129 

81.4 

90.2 

80.7 

9.5 

16 

.869 

.928 

.816 

.112 

81.9 

88.4 

78.8 

9.6 

17 

.906 

.951 

.857 

.094 

83.2 

90.0 

78.0 

12.0 

18 

.936 

.998 

.880 

.118 

82.4 

88.0 

77.4 

10.6 

19 

.909 

.981 

.841 

.140 

82.6 

88.8 

77.0 

11.8 

20 

.869 

.966 

.787 

.178 

83.7 

90.2 

77.6 

12.6 

21 

.820 

.876 

.761 

.124 

81.6 

86.6 

77.7 

7.9 

22 

.778 

.836 

.706 

.130 

80.6 

84.2 

78.0 

6.2 

23 

.749 

.810 

.668 

.142 

80.2 

87.0 

76.8 

11.2 

24 

.638 

.716 

.666 

.149 

76.9 

77.6 

74.0 

3.5 

25 

.628 

.802 

.614 

.288 

79.2 

82.7 

76.6 

6.2 

26 

.850 

.916 

.778 

.137 

75.8 

79.4 

71.9 

7.5 

27 

.924 

.982 

.848 

.134 

78.2 

83.4 

73.6 

9.8 

28 

.960 

30.004 

.900 

.104 

78.9 

86.0 

73.6 

12.4 

29 

.922 

29.994 

.879 

.116 

79.6 

86.6 

74.0 

11.6 

80 

.904 

.966 

.849 

.117 

79.3 

85.4 

74.8 

10.6 

81 

.896 

.964 

.843 

.111 

79.6 

84.6 

76.4 

9.2 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived,  from  the  hourly  observations,  made  during 
day. 
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AbMtract  of  the  Results  of  the  Hourly  Meteorological  Observatiom 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  October  1866. 


Daily  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  element! 
dependent  thereon. — (Continued J 


Date. 

Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
vapour. 

MeanWeight  of  Vapoui 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satu- 
ration bemg  unity. 

o 

0 

o 

o 

Inches. 

T.  gr. 

T.gr. 

X 

81.4 

3.8 

78.7 

6.5 

0.961 

10.26 

2.35 

0.81 

o 

80.7 

3.6 

78.2 

6.1 

.946 

.13 

.15 

.83 

Q 

Q1  1 

A  K 

7/ .y 

.uu 

.7o 

4 

80.7 

3.3 

78.4 

5.6 

.952 

.19 

1.98 

.84 

O 

80.6 

3.8 

77.9 

6.6 

.937 

.02 

2.29 

.81 

0 

80.7 

3.0 

78.6 

5.1 

.958 

.28 

1.79 

.85 

d 

79.8 

4.3 

76.8 

7.3 

.905 

9.69 

2.52 

.79 

o 
o 

79.6 

3.2 

77.3 

5.4 

.919 

.88 

1.84 

.84 

78.6 

3.0 

76.4 

5.1 

.893 

.62 

.69 

.86 

in 

77.8 

2.4 

76.1 

4.1 

.885 

.55 

.33 

.88 

1 1 

3lL 

79.6 

3.0 

77.4 

5.1 

.922 

.91 

.73 

.86 

19 

79.2 

3.9 

76.5 

6.6 

.896 

.61 

2.25 

.81 

13 

79.6 

4.6 

76.4 

7.7 

.893 

.56 

.65 

.78 

14 

80.0 

5.0 

76.5 

8.5 

.896 

.57 

.96 

.76 

16 

79.4 

5.0 

75^ 

8.5 

.879 

.40 

.91 

.76 

16 

77.9 

4.0 

75.1 

6.8 

.857 

.21 

.23 

.81 

17 

77.0 

6.2 

72.7 

10.5 

.792 

8.49 

8.40 

.71 

18 

75.7 

6.7 

71.0 

11.4 

.751 

.07 

.54 

.70 

19 

76.1 

6.5 

71.5 

11.1 

.763 

.20 

.48 

.70 

20 

77.6 

6.1 

73.3 

10.4 

.809 

.66 

.41 

.73 

21 

78.2 

3.3 

76.9 

5.6 

.879 

9.46 

1.85 

.84 

22 

77.6 

2.9 

75.6 

4.9 

.871 

.39 

.59 

.86 

23 

77.2 

3.0 

75.1 

5.1 

.857 

.25 

.63 

.85 

24 

74.3 

1.6 

73.2 

2.7 

.806 

8.77 

0.80 

.92 

25 

75.8 

3.4 

73.4 

5.8 

.811 

.76 

1.80 

.83 

26 

72.6 

3.2 

70.4 

5.4 

.736 

.02 

.52 

.84 

27 

74.2 

4.0 

71.4 

6.8 

.761 

.23 

2.02 

.80 

28 

73.7 

5.2 

70.1 

8.8 

.729 

7.89 

.58 

.76 

29 

74.3 

5.3 

70.6 

9.0 

.741 

8.00 

.69 

.76 

80 

74.4 

4.9 

71.0 

8.3 

.761 

.12 

.47 

.77 

31 

73.2 

6.4 

68.7 

10.9 

.697 

7.52 

3.17 

.70 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Constants. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  CreneraVs  Office,  Calcutta, 
in  tie  month  of  October  1866. 


Hourly  Means,  Ac  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon. 


Hour. 

Mean  Height  of 
the  Barometer  at 
32<^Faht. 

Eange  of  the  Barometer 
for  each  hour  during 
the  month. 

Mean  Dry  Bulb 
Thermometer. 

Bange  of  the  Tempera- 
ture for  each  hour 
during  the  month. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

o 

o 

0 

0 

JMLlu- 

night. 

29.842 

29.953 

29.560 

0.393 

79.8 

84.4 

75.2 

9.2 

1 

.834 

.949 

.534 

.415 

79.5 

84.2 

74.6 

9.6 

z 

..826 

.946 

.522 

.424 

79.2 

83.8 

74.0 

9.8 

Q 

0 

.819 

.939 

.421 

.408 

7a9 

84.0 

73.0 

11.0 

A 

4 

.817 

.936 

.514 

.422 

78.7 

83.8 

72.7 

11.1 

c 
D 

.830 

.954 

.523 

.431 

78.5 

83.6 

72.4 

11.2 

O 

.846 

OTA 

7a3 

OO.U 

111 

7 

.861 

,987 

.562 

.425 

79.1 

83.8 

72.6 

11.2 

8 

.881 

30.001 

.596 

.405 

80.9 

86.8 

73.8 

13.0 

9 

.891 

.004 

.627 

.377 

82.7 

87.8 

74.6 

13.2 

10 

.896 

.004 

.648 

.356 

84.0 

90.4 

76.0 

14.4 

U 

.880 

29*998 

.645 

.353 

85.1 

91.0 

75.8 

15.2 

Voon. 

.856 

.965 

.631 

.334 

85.6 

91.2 

76.2 

15.0 

1 

.825 

.937 

.621 

.316 

86.3 

91.4 

76.8 

14.6 

2 

•800 

.921 

.606 

.315 

86.8 

92.2 

75.8 

16.4 

S 

.785 

.911 

.577 

.334 

86.4 

91.2 

74.8 

16.4 

4 

.787 

.904 

.577 

.827 

84.7 

90.4 

74.9 

15.5 

5 

.791 

.913 

.573 

.340, 

84.2 

90.4 

75.1 

15.3 

6 

.804 

.923 

.571 

.352 

82.5 

88.0 

75.1 

12.9 

7 

.821 

.935 

.566 

.369 

81.7 

86.6 

76.8 

9.8 

8 

.842 

.945 

.590 

.355 

81.1 

86.0 

76.2 

9.8 

9 

.856 

.954 

.597 

^7 

80.6 

85.3 

75.4 

9.9 

10 

.862 

.961 

.588 

.373 

80.2 

86.2 

75.0 

10.2 

11 

.855 

.958 

.576 

.382 

79.8 

85.0 

74.7 

10.3 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  deriTed  ^m  the  observations  made  at  the  several 
hours  during  the  month. 
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Abstract  of  He  Results  of  the  Hourly  Meteorological  Observatiom 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  October  1866. 


Hourly  Means,  iuc.  of  the  Obserrations  and  of  the  Hygrometrical  elements 
dependent  thereon. — (Continued,) 


Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

p 
1 

h 

Mean  Elastic  force  of 
Vapour. 

Mean  Weight  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satura- 
tion being  unity. 

0 

o 

0 

O 

Inches. 

T.gr. 

T.gr. 

Mid- 

night. 

77.7 

2.1 

76.2 

0.6 

0.887 

9.58 

1.17 

0.89 

1 

77.6 

2.0 

76.1 

3.4 

.886 

.67 

.09 

.90 

a 

77.3 

1.9 

76.0 

3.2 

.882 

.64 

.02 

.90 

o 
0 

77.1 

1.8 

76.8 

3.1 

.876 

.48 

0.99 

.91 

4 

76.9 

1.8 

76.6 

O  1 

o.l 

.871 

.42 

.99 

.91 

m 
O 

76.8 

1.7 

76.6 

2.9 

.871 

.42 

.93 

.91 

Q 
O 

76.7 

1.6 

76.6 

.871 

.42 

.86 

.92 

7 

77.0 

2.1 

76.6 

3.6 

.868 

.38 

1.16 

.89 

8 

77.2 

3.7 

74.6 

6.3 

.843 

.09 

2.01 

.82 

9 

77.9 

4.8 

74.6 

8.2 

.840 

.03 

.69 

.77 

10 

78.2 

6.8 

74.1 

9.9 

.830 

8.89 

3.28 

.73 

11 

78.4 

6.7 

73.7 

11.4 

.819 

.76 

.81 

.70 

Noon. 

78.4 

7.2 

73.4 

12.2 

.811 

.66 

4.10 

.68 

1 

78.5 

7.8 

73.0 

13.3 

.801 

.53 

.49 

.66 

2 

78.6 

8.3 

73.6 

13.3 

.814 

.67 

.54 

.66 

3 

78.3 

8.1 

72.6 

a3.8 

.790 

.42 

.64 

.65 

4 

77.6 

7.1 

72.6 

12.1 

.790 

.46 

3.97 

.68 

5 

77.7 

6.6 

73.1 

11.1 

.803 

.60 

.64 

.70 

6 

77.8 

4.7 

74.6 

8.0 

.840 

9.03 

2.61 

.78 

7 

77.9 

3.8 

76.2 

6.6 

.860 

.24 

.13 

.81 

8 

77.9 

3.2 

76.7 

6.4 

.873 

.41 

1.76 

.84 

9 

78.0 

2.6 

76.2 

4.4 

.887 

.68 

.43 

.87 

10 

77.8 

2.4 

76.1 

4.1 

.886 

.66 

.33 

.88 

11 

77.6 

2.3 

76.9 

3.9 

.879 

.49 

.26 

.88 

All  the  Hygrometrical 
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Abitract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  GeneraPs  Office,  Calcutta, 
in  the  month  of  October  1866. 
Solar  Badiation,  Weather,  Ac. 


2  *  S 


Preyailing 
direction  of  the 
Wind. 


I  n3 

ill 


General  aspect  of  the  Sky. 


o 

Inches 

1 

148.4 

0.06 

S.  by  W. 

2 

148.0 

0.46 

S.  &  variable 

8 

143.7 

W.  by  N.&  variable 

4 

127.2 

1.14 

W.byK&S.  S.E. 

K 

V 

O.  O.  Xi.  Ob  0.   TY  • 

A 

%t 

o.  ou  Tanaoie. 

If 
i 

$1  ^  R  R  IS 

8 

120-1 

S.  A  variable. 

9 

126.2 

1.23 

E.  by  N.  &  E.  S.  E. 

in 

110.25 

l.oV 

U 

N.  N.  E.  &  E. 

12 

144.0 

N.  E. 

13 

143.0 

N.  E.  &  N.  N.  W. 

14 

143.6 

W.  N.  W.  k  N.  W. 

15 

126.0 

S.  E.  &  E.*S.  E. 

Scatd.  '^i  to  2  p.  m.  Overcast  to 
6  P.M.  Clear  afterwards.  Eain 
at  Noon  &  6  p.  m.  Thunder 
from  1  to  6  p.  M.  Lightning 
at  4  p.  M. 
Clear  to  6  a.  M.  Scatd.  ^i  to  6 
p.  M.  Clear  afterwards.  Bain 
from  3  to  6  p.  H. 
Clear  to  7  a.  m.  Scatd.  ^i  to  5 

p.  M.  Clear  afterwards. 
Clear  to  7  a.  M.  ^i  A  V>i  to  2  p. 
H.  Overcast  afterwards.  Bain 
from  4  to  6  p.  H. 
Clear  to  6  a.  h.  Scatd.  ^i  to  7 

p.  M.  Clear  afterwards. 
Clear  to  6  a.  m.  Scatd.  ^i  to 
Noon.  Vi  &  wi  afterwards. 
Scatd.  ^i  to  6  p.  m.  \— i  after- 
wards. Light  rain  between 
Noon  A  1  p.  M. 
Clear  to  7  a.  M.  Scatd.  ^i  to  7 
p.  M.  Clear  afterwards.  Light 
rain  at  4  p.  h. 
Scatd.  v«i  to  3  A.  M.  Scatd.  Vi 
to  9  A.  H.  Scatd.  '^i  to  3  p.m. 
Overcast  to  7  p.  M.  Clear  af- 
terwards. Bain  from  3  to  7 
p.  M. 

Clear  to  6  a.  M.  Overcast  to  6 
p.  M.  VsJ  afterwards.  Bain 
between  3  A  4  p.  m. 
Overcast  to  3  a.  m.  ^i  to  6  p. 

M.  Clear  afterwards. 
Clear  to  6  a.  m.  Scatd.      to  6 

p.  M.  Clear  afterwards. 
Clear  to  7  a.  m.  Scatd.  <>i  to  4 

p.  M.  Scatd.  \_i  afterwards. 
Scatd.     to  6  p.  m.  Clear  after- 
wards. 

Clouds  of  different  b'nds  till  10 
A.  M.  Scatd.  to9  p.  m. 
Clear  afterwards. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  October  1866. 
Solar  iRadiation,  Weather,  &c. 


P 


Prevailiiig 
direction  of  the 
Wind. 


H  O 

08  m 

si 


General  aspect  of  the  Sky. 


16 

17 
18 

19 


24 


25 


27 
26 

29 
30 
31 


145.2 

144.6 
140.2 

144.8 
142.2 


146.8 


115.0 
130.0 

146.5 
147.0 
146.0 


Inches 


0.77 

0.15 

0.57 
2.00 

0.08 


S.  by  E.  <k  N.  W. 

E.  N.  E.  AS.byE 
JST.  E.  &  N.  by  E. 

N.  by  E.  &.  N.  E. 
NE.&EITE.&NNE. 
S.&N.E.&S.  S.  E. 

N.NE.&SSE&ESE. 

N.  N.  E.  &  N.  E. 
E.  N.  E. 

W.  S.  W.  &  S.  W. 

N.N.W.&N.  W. 
N.  N.  W. 

N.  N.  W.  &  N.  W. 

N.  N.  W. 
N.  N.  W. 

N.W.&N.byW.&N. 


Clear  to  5  a.  h.  Scatd.  W  to  9 
A.  H.  '^i  to  3  p.  K.  Scatd.  Vi 
afterwards. 
Clear  nearly  the  whole  day. 

Foggy  from  9  to  11  p.  m. 
Clear  to  11  a.  m.  W  to  3  p.  m. 
Clear  to  8  p.  m.  Scatd.  v_i  af- 
terwards.  Foggy  at  11  p.  if. 
aear  to  10  A.  m.  Scatd.  ^i  to4 

p.  If.  Clear  afterwards. 
Clear  to  5  a.  K.  Vi  &  ^i  after- 
wards. 

Orercast  to  11  a.  h.  Scatd.  ^ 
to  6  p.  M.  Thin  clouds  after- 
wards. 

Thin  clouds  to  3  a.  ic.  Overeast 
to  10  A.  K.  Vi  afterwards. 
Sain  from  5  to  8  a.  k. 
Overcast  &  Vi.  lUin  from  7  to 
9  A.  H.  <&  between  3  &  4  p.m. 
Overcast.  Low  scuds  from  E 
from  Noon  to  6  p.  m.  Sain 
nearly  the  whole  day. 
Vi  &       Low  scuds  fromS 
from  7  A.  X.  to  2  p.  M.  Light 
rain  at  midnight,  4  &  5  ic 

6  at  8  p.  K. 

Clouds  of  different  kinds  to  6 
p.  M.  Clear  aft;erwards. 

Scatd.  \i  to  Noon.  Scatd.  W  to 
5  p.  If .  Clear  afterwards. 

Clear  to  10  a.  m.  Scatd.  Vi  to 

7  P.  H.  Clear  afterwards. 
Foggy  ^  midnight. 

aear  to  9  a.  m.  Scatd.  to  4 
p.  M.  Clear  afterwards. 

Clear  to  7  a.  u.  Scatd.  '"^i  to  4 
p.  If.  \— i  &  Vi  afterwards. 

Vi  A  ^i  to  6  P.  M.  Clear  after- 
wards. 


M  Cirri,  —  i  Strati, '^i  Cumuli,v-i  Cirro-strati,  i  Cumulo  strati,^i  Nimbi, 
W  Cirro  cumuli. 
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Ab9iract  of  the  Remits  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  OeneraVs  Office,  Calcutta,  in  the 
month  of  October  1866. 

Monthly  Bbbxtlts. 


Inches. 

Mean  height  of  the  Barometer  for  the  month...  ...         ...  29.838 

Max.  height  of  the  Barometer  occurred  at  9  &  10  a.  m.  on  the  28th. . .  30.004 
Min.  height  of  the  Barometer  occurred  at  4  a.  m.  on  the  25th     ...  29.514 
^j^rem^  raw^c  of  the  Barometer  during  the  month       ...  ...  0.490 

Mean  of  the  daily  Max.  Pressures    ...  ...         ...  ...29.905 

Ditto      ditto     Min.      ditto       ...  ...         ...         ...  29.773 

Mean  daily  range  of  the  Barometer  during  the  month  ...         ...  0.132 


Mean  Dry  Bulh  Thermometer  for  the  month      ...    81.9 

Max.  Temperature  occurred  at  2  p.  m.  on  the  2nd    92.2 

Min.  Temperature  occurred  at  6  a.  m.  on  the  26th    71.9 

Extreme  range  of  the  Temperature  during  the  month    20.3 

Mean  of  the  daily  Max.  Temperature  ...         ...    87.5 

Ditto     ditto      Min.      ditto,      ...          ...    77.8 

Mean  daily  range  of  the  Temperature  during  the  month...         ...  9.7 


Mean  Wet  Bulh  Thermometer  for  the  month   ...         ...         ...  77.7 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer  4.2 

Computed  Mean  Dew-point  for  the  month       ...          ...         ...  74.8 

Mean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point  ...  7.1 

Inches. 

Mean  Elastic  force  of  Vapour  for  the  month  ...         ...         ...  0.849 


Troy  grain. 

Mean  Weight  of  Vapour  for  the  month        ...         ...         ...  9.13 

Additional  Weight  oi  Vapour  required  for  complete  saturation  . . .  2.31 
Mean  degree  of  numidity  for  the  month,  complete  saturation  being  unity  0.80 


Inches. 

Bained  12  days,— Max.  fall  of  rain  during  24  hours       ...         ...  2.00 

Total  amount  of  rain  during  the  month  ...         ...         ...  7.83 

Total  amount  of  rain  indicated  by  the  Grange  attached  to  the  anemo- 
meter during  the  month      ...         ...       ...         ...         ...  7.25 

Pcerailing  direction  of  the  Wind    N.  N.  W.  k  N.  E. 
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AMraci  of  the  Results  of  the  Ilourlt/  Meteorological  Olservations 
taken  at  the  SHrvet/or  General's  Ojftce,  Calcutta^ 
ill  the  mouth  of  Novemtjer  18(56. 

Latitude  22^  33'  1''  North.   Longitude  88'^  20'  Sr  Eiisfc. 
Heiglifc  of  the  Cistern  of  tbe  Standard  Barometer  above  tlie  sea  level,  18.1 1  feet. 


Daily  ilcaus,  &c.  of  the  Obsorvations  and  of  the  lly^'omctrical  elements 
dependent  thereon. 


Date. 

^  t 

•r 

If?:' 

•  Uani^e  of  the  IJaronictcr 
during  the  day. 

"  5 

Kpnge  of  the  Tempera-* 
lure  during  the  (hy. 

Max. 

Min. 

Dill. 

Max. 

Mm. 

Ulll. 

J.JJLU(.  a. 

Inches. 

Inches. 

Inches. 

0 

o 

1 

29.963 

20.861 

0.102 

80.0 

86.0 

74.2 

11.8 

£i 

.951 

3U.013 

.91 1 

.102 

79.9 

85.4 

71.8 

10.6 

Q 
o 

.989 

.059 

.91^3 

.116 

SI  7 

88.6 

75.9 

12  7 

A 

30.002 

.071 

.915 

.129 

K'>  1 

87.8 

77.0 

10.8 

*015 

.921 

.121 

/«/.%/ 

81.0 

76.5 

7.5 

a 
u 

.946 

.(M)l 

.888 

.113 

79.5 

85.0 

75.6 

9.4 

/ 

!009 

^872 

!l37 

/  O.vf 

ai!9 

73^4 

ll.'o 

a 
o 

.910 

29.979 

.8A7 

.132 

7H  i\ 

86.6 

72.0 

14.6 

g 

.9(H) 

.961 

.846 

.115 

78.3 

85.8 

72.0 

13.8 

10 

•  OJ*/ 

.915 

.786 

.129 

81.0 

70.0 

14.0 

11 

.885 

.941 

.829 

.115 

75.7 

83.6 

08.0 

15.6 

12 

.983 

30.0  J.7 

.925 

.122 

76.6 

83.6 

70.8 

12.8 

13 

30.021 

.096 

.9(35 

.131 

77.2 

84.8 

70.8 

14.0 

14 

.011 

.074 

.953 

.121 

77.4 

85.2 

71.2 

14.0 

15 

.054 

.124 

30.003 

.121 

77.1 

81.8 

70.4 

14.4 

IG 

.082 

.143 

.037 

.106 

77.0 

81.1 

71.0 

13.1 

17 

.097 

.163 

.029 

.131 

76.2 

83.9 

70.2 

13.7 

18 

.003 

.142 

29.991 

.151 

76.0 

83.6 

70.0 

13.6 

19 

.050 

.121 

3().Oij7 

.114 

76.0 

83.  J. 

70.0 

13.4 

20 

.032 

.106 

29.971 

.135 

75.5 

82.6 

69.2 

13.4 

21 

.026 

.094 

.959 

.135 

75.4 

82.6 

69.8 

12.8 

22 

.021 

.083 

.9(i4 

.119 

74.1 

81.8 

67.2 

14.6 

23 

.0(» 

.058 

.939 

.119 

73.1 

81.0 

66.7 

14.3 

24 

29.990 

sm 

.931 

.133 

71.4 

80.1 

64.8 

15.3 

25 

.985 

,059 

.919 

.140 

71.3 

79.6 

64.0 

15.6 

26 

.936 

29.999 

.876 

.123 

70.4 

79.0 

62.8 

16.2 

27 

.945 

.991 

.890 

.lul 

70.1 

78.0 

62.0 

16.0 

28 

30.000 

30.0(H) 

.965 

.105 

72.0 

80.0 

61.1 

15.6 

29 

.029 

.095 

.983 

.112 

71.8 

80.1 

61.2 

16.2 

30 

.038 

.107 

.974 

.133 

71.7 

81.0 

65.0 

16.0 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thennometer  Means  are  derived,  from  the  hourly  observations,  made  during 
tbe  day. 
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Abstract  of  the  'Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  Generates  Office,  Calcutta, 
in  the  month  of  November  1866. 


Daily  Means,  Ac.  of  the  Obserrations  and  of  the  Hygromctrical  elements 
dependent  thereon. — (Continued.) 


Date. 

Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
vapour. 

Mean  Weight  of  Vapoui 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satu- 
1     ration  being  unity. 

0 

o 

0 

0 

Inches. 

T.  gr. 

T.gr. 

1 

73.3 

6.7 

68.6 

11.4 

0.695 

7.50 

3.31 

0.69 

2 

73.8 

6.1 

69.5 

10.4 

.715 

.72 

.06 

.72 

3 

6.3 

72  7 

9.0 

.792 

8.52 

./«> 

4 

76.2 

6!9 

72.1 

io!o 

.778 

!36 

3.15 

.73 

5 

74.0 

5.9 

69.9 

10.0 

.725 

7.82 

2.96 

.73 

6 

73.3 

6.2 

69.0 

10.5 

.704 

.59 

3.07 

.71 

7 

72.2 

6.7 

67.6 

11.4 

.670 

.26 

.21 

.69 

g 

72.4 

6.2 

^.1 

10.5 

.684 

.38 

.00 

.71 

71.8 

6.5 

67.2 

11.1 

.664 

.19 

.09 

.70 

IQ 

68.1 

8.6 

62.1 

14.6 

.561 

6.08 

.72 

.62 

11 

67.8 

7.9 

62.3 

13.4 

.565 

.15 

.36 

.65 

12 

69.6 

7.0 

64.7 

11.9 

.611 

.64 

.13 

.68 

13 

70.2 

7.0 

65.3 

11.9 

.623 

.76 

.19 

.68 

14 

70.6 

6.8 

65.8 

11.6 

.634 

^7 

.14 

.69 

15 

70.5 

6.6 

65.9 

11.2 

.636 

.90 

.02 

.70 

16 

70.5 

6.5 

65.9 

11.1 

.636 

.90 

2.99 

.70 

17 

68.9 

7.3 

63.8 

12.4 

.593 

.45 

3.21 

.67 

18 

69.6 

6.4 

65.1 

10.9 

.619 

.74 

2.86 

.70 

19 

70.2 

5.8 

66.1 

9.9 

.640 

.96 

.64 

.73 

20 

69.4 

6.1 

65.1 

10.4 

.619 

.75 

.71 

.71 

2L 

68.8 

6.6 

64.2 

11.2 

.601 

.64 

.89 

.69 

22 

67.1 

7.0 

62.2 

11.9 

.563 

.14 

.93 

.68 

23 

66.2 

6.9 

60.7 

12.4 

.536 

6.86 

.93 

.67 

24 

94.3 

7.1 

58.6 

12.8 

.499 

.47 

.88 

.66 

25 

648 

6.5 

59.5 

11.7 

.516 

.66 

.67 

.68 

26 

63.4 

7S) 

57.8 

12.6 

.486 

.34 

.76 

.66 

27 

64.2 

5.9 

59.5 

10.6 

.515 

.65 

.38 

.70 

28 

65.9 

6.1 

61.0 

11.0 

.541 

.93 

.57 

.70^ 

29 

65.7 

6.1 

60.8 

11.0 

.637 

.89 

.56 

.70 

30 

65.4 

6.3 

60.4 

11.3 

i 

.530 

1 

.82 

.61 

.69 

All  the  Hygrometrical  elenients  are  computed  by  the  Greenwich  Constantsi. 
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AMracl  of  the  ResuU9  of  the  Hourly  Meteorological  Obseivation* 
taken  at  the  Sm'veyor  GeneraVi  Office^  Calcutta^ 
in  the  month  of  November  1866. 


Hourly  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon. 


Hour. 

Mean  Height  of 
the  Barometer  at 
32°  Faht. 

Eange  of  the  Barometer 
for  each  hour  during 
the  month. 

Mean  Dry  Bulb 
Thermometer. 

Eange  of  the  Tempera- 
tni'e  for  each  hour 
during  the  month. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

o 

night. 

29.990 

30.104 

29.861 

0.243 

73.2 

80.8 

67.4 

13.4 

1 

X 

.984 

.102 

.852 

.250 

72.6 

80.2 

66.6 

13.6 

• 

.977 

.100 

.845 

.255 

72.0 

79.4 

65.6 

13.8 

•J 

.971 

.100 

.833 

.267 

71.6 

79.0 

64.8 

14.2 

A 
4 

.969 

.105 

.829 

.276 

71.0 

78.0 

64.0 

14.0 

C 

o 

.978 

.111 

.860 

,261 

70.4 

77.4 

64.0 

13.4 

V 

.994 

.o/Z 

69.9 

77.0 

63.2 

13.8 

7 

30.016 

.144 

.894 

.250 

70.3 

77.4 

62.0 

15.4 

8 

.037 

.154 

.902 

.252 

73.0 

79.8 

64.4 

15.4 

9 

.052 

.163 

.910 

.253 

75.6 

81.8 

67.0 

14.8 

10 

.050 

.157 

.915 

.242 

78.7 

85.2 

69.9 

15.3 

11 

.028 

.132 

.893 

.239 

80.7 

87.0 

73.2 

13.8 

Ifoon. 

.002 

.105 

,860 

.245 

82.0 

87.4 

75.0 

12.4 

1 

29.971 

,072 

.825 

.247 

82.6 

87.8 

76.7 

11.1 

2 

.949 

.049 

.801 

.248 

83.1 

87.4 

77.4 

10.0 

.936 

.037 

.786 

.251 

83.0 

88.6 

78.0 

10.6 

4 

.932 

.043 

.789 

.254 

81.5 

87.0 

76.4 

10.6 

h 

.941 

.059 

.798 

.261 

80.3 

85.8 

75.8 

10.0 

.953 

.072 

.805 

.267 

78.2 

84.2 

73.3 

10.9 

7 

.971 

.087 

.840 

.247 

76.8 

83.0 

71.6 

11.4 

^89 

.095 

.853 

.242 

75.9 

82.3 

69.6 

12.7 

9 

saool 

.112 

.866 

.246 

75.1 

81.6 

69.4 

12.2 

10 

.007 

.111 

.867 

.244 

74.3 

81.2 

68.6 

12.6 

11 

.002 

.108 

.868 

.240 

73.6 

80.8 

68.2 

12.6 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bidb 
Thermometer  Means  are  deriyed  from  the  obseryatioos  made  at  the  several 
\am  during  the  month. 
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Abstract  of  the  Results  of  the  Hourly  Meteoi'ological  Observations 
taken  at  the  Surveyor  GeneraVs  Office,  Calcutta, 
in  the  month  of  November  1866. 

Honrly  Means,  &c.  of  tlie  Obserrations  and  of  tlie  Ilygrometrical  elemento 
dependent  thereon. — ( Continued.) 


pq 


I 


n3 

I 

S 

o 


C3  . 


O 

o  o 
'Z  3 


«4i  fl 

'til  S 
•r  c  ^ 


o 

0 

o 

o 

Inches. 

T.  gr. 

T.  gr. 

Mid- 

night. 

69.1 

4.1 

65.8 

7.4 

0.634 

6.94 

1.88 

0.79 

1 

68.6 

4.0 

65.4 

7.2 

.626 

.85 

.81 

.79 

2 

68.2 

8.8 

65.2 

6.8 

.621 

.81 

.69 

.80 

3 

67.7 

3.9 

61..6 

7.0 

.609 

.69 

.71 

.80 

4 

G7.;{ 

3.7 

61.3 

6.7 

.603 

.63 

.62 

.») 

5 

G(>.9 

3.5 

61.1 

6.3 

.51^9 

.59 

.51 

.81 

(•) 

6(^.6 

3.3 

61.0 

5.9 

.5'.»7 

.57 

.41 

.82 

7 

(;f;.8 

3.5 

Gt.O 

6.3 

.597 

.57 

.51 

.81 

8 

68.  L 

'J. 9 

(U.2 

8.8 

.6)1 

.57 

2.19 

.75 

9 

6'J.4 

6.2 

65.1 

30.5 

.619 

.71 

.74 

.71 

30 

7('.7 

8.U 

65.1 

13.6 

.619 

.70 

3.71 

.64 

11 

71.3 

9.4 

64.7 

16.0 

.611 

.58 

4.43 

.60 

Koon. 

7]  .3 

10.7 

63.8 

38.2 

.593 

.37 

5.10 

.56 

1 

71.0 

31.6 

62.9 

39.7 

.576 

.17 

.51 

.63 

2 

71.0 

12.1 

62.5 

20.6 

.568 

.08 

.78 

.51 

3 

70.9 

12.] 

62.4 

20.6 

.567 

.06 

.76 

.51 

4 

70.4 

31.1 

62.6 

38.9 

.570 

.13 

.18 

.54 

5 

70.7 

9.6 

61.0 

36.3 

.597 

.41 

4.47 

.59 

C 

71.2 

7.0 

66.3 

11.9 

.641 

.98 

3.27 

.68 

7 

70.9 

5.9 

66.8 

30.0 

.655 

7.11 

2.72 

.72 
.74 

8 

70.5 

5.4 

66.7 

9.2 

.653 

.10 

.33 

9 

70.0 

5.1 

66.1 

8.7 

.616 

.01 

.30 

.75 

10 

69.7 

4.6 

66.5 

7.8 

.618 

.07 

.05 

.78 

11 

69.3 

4.3 

66.3 

7.3 

.641 

.05 

1.88 

.79 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Constant^' 
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Ab$tracf  of  the  Results  of  tie  Hourly  Meteorological  Observations 
taken  at  the  Sw^eyor  GentraVs  Office,  Calcutta y 
in  the  month  of  November  1866. 
Solar  Badiation,  Weather,  Ac. 


Us 

08 


Prevailing 
direction  of  the 
Wind. 


General  aspect  of  the  Sky. 


1  ms 


146.0 
145.0 

147.0 
141.0 

145.5 

145.0 

1460 
148.0 

143.0 
138.0 
140.0 

140.0 

142.8 
147.0 

149.0 

138.0 

148.0 
144.4 
148.0 
145.5 
141.4 


Inches 


N.  by  W.  &  N.  W. 

N.&KE.&]Nr.byW, 
N.  &  N.  N.  W. 

N.  N.  W. 

N.&N.N.W.&N.W. 
N.  by  W. 

N.  by  W.  &  N. 

N.  N.  W.  &  N. 
N.  N.  E.  &  N. 

N.  N.  W. 

N.  W.  &  .N  N.  W. 
N.  W.  &  W. 

W. 

W.&N.&N.byW, 
N.  by  E.  &  N.  W. 

N.&N.N.W.&NNE. 
NW&NbyE&EN.E, 

N.  E. 

N.  N.  W.&N.byW 
N.N.  E.&N.NW. 
N.  W.  &  N. 


lb 


Vi  to  6  A.  M.  >^i  to  1  p.  M.  ^i 

6  Vi  to  5  p.  M.,  clear  after- 
wards. 

Clear  to  3  a.  m.  V>i  to  5  p.  m., 
clear  afterwards. 

Clear  to  5  p.  m.  Vi  to  10  a.  m. 
\i  &  ^i  to  7  P.  M.,  clear  after- 
wards. 

Clear  to  7  a.  m.  V^i  to  6  p.  m. 

'^i  afterwards, 
'^i  to  7  A.  M.  Vi  to  3  p.  M.  Over- 
cast afterwards,  Thin  Eain  at 
5,  6  &  11  P.  M. 
Overcast  to  6  a.  m.,  Vi  to  2  p. 
M.,  clear  afterwards,  Slight 
Eain  at  4  a.  m. 
Clear  to  9  a.  m.  Scatd.  Vi  to  1 

p.  M.,  clear  afterwards. 
Clear 

Clear  to  7  a.  m.  Scatd.  \i  to  6 

p.  M.,  clear  afterwards. 
Clear. 
Clear. 

W  to  8  A.  M.  clear  to  11  a.  m. 

^i  to  5  p.  M.  Vi  afterwards. 
Clear  to  10  a.  m.  Scatd.  W  to 

7  p.  M.,  clear  afterwords. 
Clear,  slightly  foggy  at  10  p.  M. 
Clear  to  10  a.  m.  Scatd.  '  i  to 

4  p.  M.  Scatd.  \i  aftem^ards. 
Clear  to  4  a.  M.  Scattered  V— i 
to  7  A.  M.  Scatd.  '^i  k  Vi 
afterwards. 
Clear  to  9  a.  m.  Scatd.  \-i  to  6 
p.  M.  Scatd.  \i  afterwards. 
Slightly  foggy  at  7  &  8  p.  m. 
Clear  to  11  a.  m.  Scattered  ^i 

afterwards. 
Scatd.  '"i  &  Vi  to  2  P.  m-,  clear 

afterwards. 
Clear  to  10  a.  m.  Scatd.  '^i  to  3 

p.  M.  Vi  afterwards. 
Clear  to  10  a.  m  Scatd. '^i  to  4 

p.  M.,  clear  afterwards. 
Clear  to  Noon.  Scatd.  Ni  after- 
wards. Slightly  Foggy  from  8 
to  11  p.  M. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  GeneraVs  Office,  Calcutta, 
in  the  month  of  November  1866. 
Solar  Eadiation,  Weather,  &c. 


|g 

eS 

23 

142.0 

24 

140.2 

26 

137.0 

26 

139.8 

27 

133.0 

28 

146.0 

29 

140.0 

SO 

142.0 



Inches 


Prevailing 
direction  of  the 
Wind. 


Greneral  aspect  of  the  Sky. 


N. 

N.  by  W.  &  N.  W. 

N.  W.  &  N.  N.  W. 

N.  N.  W.  &  N.  W. 
N.by  W.&KbyE 

N.byE.&N.  W. 
N.W.&N.by  E. 


N.  N.  E.&N.byW. 


Clouds  of  different  kinds  to  5 
p.  M.,  clear  afterwards,  Fog- 
gy at  11  p.  M. 
Scatd.  \—i  to  9  A.  M.,  \i  after- 
wards. Foggy  at  8  p.  X. 
Clear  to  10  a.  m.  ScAtd.  '  i  to  6 

p.  M.,  clear  afterwards. 
Clear  to  11  a.  m.  Scatd.  ^^i  to  3 

p.  M.,  clear  afterwards. 
Chiefly  clear. 

Clear  to  11  a.  m.  Scatd.  <^i  to  6 

p.  M.,  clear  afterwards. 
Clear. 
Clear. 


M  Cirri,  —  i  Strati, '^i  Ciuuuli,v^  Cirro-strati, ' 
W  Cirro  cumuli. 


-i  Ciimalo  strati,'^i  Nimbi, 

/Google 


Digitized  by  ' 


Meteorological  Observations. 


Ixxxvii 


Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  General's  Office,  CJalcutta,  in  the 
month  of  November  1866. 

MONTHLT  EbSULTS. 


Inches. 

Mean  lieight  of  the  Barometer  for  the  month...           ...  ...  29.988 

Max.  heiffht  of  the  Barometer  occurred  at  9  i..M.  on  the  17th  . . .  30.163 

Min.  hei^t  of  the  Barometer  occurred  at  3  p.  m.  on  the  10th  ...  29.786 

Extreme  range  oi  the  Barometer  during  the  month       ...  ...  0.377 

Mean  of  the  daily  Max.  Pressures    ...          ...         ...  ...  30.053 

Ditto      ditto     Min.      ditto       ...         ...         ...  ...  29.930 

Mean  daily  range  of  the  Barometer  during  the  month  ...  ...  0.123 


o 

Mean  Dry  Bulb  Thermometer  for  the  month      ...    76.1 

Max.  Temperature  occurred  at  3  p.  m.  on  the  8rd    88.6 

Min.  Temperature  occurred  at  7  a.  m.  on  the  27th    62.0 

Extreme  range  of  the  Temperature  during  the  month    26.6 

Mean  of  the  daily  Max.  Temperature  ...         ...    83.4 

Ditto     ditto      Min.      ditto,      ...  ...    69.8 

Jfean  <]?a%  ra9t^0  of  the  Temperature  during  the  month...         ...  13.6 


Mean  Wet  Bulb  Thermometer  for  the  month   ...         ...         ...  69.5 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer  6.6 

Computed  Mean  Dew-point  for  the  month       ...          ...          ...  64.9 

Mean  Dry  Bulb  Thermometer  abore  computed  mean  Dew-point  ...  11.2 

Inches. 

Mean  Elastic  force  of  Vapour  for  the  month  ...         ...         ...  0.615 


Troy  grain. 

Mean  Weight  of  Vapour  for  the  month        ...         ...         ...  6.70 

Additional  Weight  or  Vapour  required  for  complete  saturation  ...  2.93 
Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity  0.70 


Inches. 

Drizzled  2  days, — ^Max.  fall  of  rain  during  24  hours      ...         ...  Nil 

Total  amount  of  rain  during  the  month  ...  ...         ...  JSil 

Total  amount  of  rain  indicated  by  the  Grange  attached  to  the  anemo- 
meter during  the  ntonth      ...    ...         ...  Nil 

Prerailing  direction  of  the  Wind    N.  W.  N.  N.  W.  &  N. 
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AlHract  oj  five  Remits  of  the  Hourly  Meteorological  Obeovations 
taken  at  the  Surreijor  GeneraVs  Office,  Calcutta, 
in  the  month  of  December  1866. 

Latitude  22^  33'  V  North.   Longitude  88^  20'  W  East. 
Height  of  the  Cistern  of  the  Standard  Barometer  above  the  sea  level,  18.11  feet. 
Daily  Means,  &c.  of  tho  Observations  and  of  the  Hygrometrical  elements 


dependent  thereon. 


Mean  Height  of 
the  Barometer 
at  82°  Faht. 

Bange  of  the  Barometer 
during  the  day. 

Mean  Dry  Bulb 
Thermometer. 

Bange  of  the  Tempera- 
ture during  the  day. 

Max. 

Min 

Diff 

jilax. 

JMin. 

lJut, 

Inches. 

Inches. 

Inches. 

Inches. 

0 

o 

o 

0 

t 

1 

30.023 

30.072 

29.962 

0.110 

71.7 

82.0 

64.0 

18.0 

.017 

.088 

.935 

.153 

71.8 

8U.6 

64.6 

16.0 

o 
o 

.014 

.100 

.947 

.153 

69.8 

80.6 

61.4 

19.2 

4 

.011 

.066 

.941 

.124 

68.4 

78.0 

60.2 

17.8 

6 

29.986 

•062 

.911 

.151 

68.2 

78.0 

60.0 

18.0 

6 

.961 

.044 

.904 

.140 

67.0 

76.6 

60.6 

16.0 

7 

30.006 

.071 

.944 

.127 

65.9 

77.0 

67.6 

19.4 

8 

.071 

.169 

30.0(X) 

.169 

65.8 

76.0 

67.0 

19.0 

9 

.071 

.131 

.029 

.102 

65.4 

76.0 

66.8 

19.2 

.104 

.173 

.054 

.119 

67.1 

76.4 

69.0 

17.4 

11 

.130 

.185 

.085 

.100 

67.9 

78.0 

60.0 

18.0 

1  o 

.113 

.195 

.045 

.160 

67.0 

76.8 

69.0 

17.8 

13 

.025 

.096 

29.955 

.141 

67.6 

77.0 

69.6 

17.4 

14 

.014 

.078 

.959 

.119 

68.0 

77.2 

60.6 

16.6 

16 

.006 

.122 

30.022 

.100 

67.2 

77.2 

68.7 

18.5 

16 

.136 

.208 

.087 

.121 

67.9 

77.5 

69.8 

17.7 

17 

.145 

.222 

.076 

.146 

66.7 

76.6 

68.8 

17.8 

18 

.lU 

.217 

.088 

.129 

68.0 

77.2 

61.0 

16.2 

19 

.171 

.256 

.119 

.1.37 

67.6 

77.3 

68.4 

18.9 

20 

.196 

.273 

.121 

.152 

66.9 

76.6 

68.6 

18.0 

21 

.164 

.226 

.108 

.118 

67.1 

76.0 

58.8 

17.2 

22 

.164 

.232 

.117 

.115 

67.1 

76.0 

68.8 

17.2 

23 

.168 

.231 

.0<)7 

.134 

66.6 

76.0 

68.2 

17.8 

24 

.170 

.254 

.124 

.130 

66.0 

75.6 

58.0 

17.6 

25 

.163 

.249 

.096 

.163 

65.3 

74.2 

57.4 

16.8 

26 

.119 

.186 

.050 

.136 

65.4 

75.8 

66.6 

19.2 

27 

.076 

.138 

.012 

.126 

65.4 

75.4 

56.0 

19.4 

28 

.088 

.169 

.035 

.124 

65.1 

75.4 

56.4 

19.0 

29 

.023 

.113 

29.952 

.161 

64.8 

75.8 

56.8 

19.0 

3r) 

29.960 

.033 

.8iH) 

.143 

65.4 

77.4 

55.6 

21.8 

31 

.979 

.049 

.934 

.116 

67.1 

77.0 

58.0 

19.0 

The  Mean  Height  of  the  Barometer,  as  likewisp  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived,  from  the  hourly  observations,  made  during 
the  day. 
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Abstract  of  the  Besnlts  of  the  Hourlf/  Meteorological  Olservailoni 
taken  at  the  Survej/or  GcncraVs  Office,  Culcntta, 
in  the  month  of  DeccmLer  1866. 


Dailj  Means,  &c.  of  tlio  Observations  and  of  the  Ilygromctrical  elements 

dependent  tlnrei^n. —  (Coiiijmed.) 


Date. 

o 

p5 

c  3 
«  a 
o  a 

1  Dry  Eulb  above  Wet. 

c 
'o 

rJ 
S 

o 

% 

o 

c 

'o 
o 

o 
o 

•r  . 

^  9 

•B 

'C 

^.c  a 
-*->     ■  ~ 

C  § 

;       "a  -§ 

'  

.     i  a 
^.a-a 

yi 

^  ^  a 

^  >.  2 



0 

o 

- 

o 



0 

—  

inciies. 



T  trr. 

JL .  ^r. 

1.  gl\ 

1 

Oo.o 

0.1 

tr'.  / 

J  J  .u 

i\  TO/? 

U.  .>•>() 

(J./U 

o 

£i 

U  1.  1 

7.1 

•  )  T.r» 

i  o .  •> 

r  - 

.40 

O.l  Mi 

.00 

o 
o 

0.0 

1 1 .;; 

.i.Oi* 

4 

G').0 

7.S 

1  f 

O  . 

<  7V1 

•  nil 

c 
O 

(>J  .0 

0.0 

O  >..J 

1  1  o 

.1  (\  ■) 

O.  ]  V) 

.tj/ 

(5 

7.2 

0  l.U  ; 

J  .>.M 

•l./.> 

.57 

7  1 

CO  , 

"«  1  1  I 

J  1 

.-1  Jr> 

•  i  I' 

.67 

o 
o 

7.0  ; 

i.i  .0 

f  1 1: 

."llO  1 

ML 

9 

1 

0.0  j 

»>  i-.t) 

T  '  I 

<  i 
.!•>/  I 

.85 

.10 

Jt) 

()  i..> 

5.8  1 

5i5.^ 

lU.  !•  f 

.  i  .).' 

0.  lo 

.1  ir 

./  i 

11 

5.2  ; 

.o  ) 

./.> 

12  i 

(n.i) 

5.1  , 

57. S  , 

9.2 

.!SJ 

.38 

1.92 

.74 

13  ; 

uJ 

o.o  i 

5.>." 

.1/ 

.70 

u 

01.0 

5^;.3  ' 

11.7 

.102  ; 

.10 

.43 

.08 

35  , 

01.0 

0.2  j 

5j.O 

11.2 

.l.>s 

.07 

.28 

.09 

IG 

Ol.O 

0.3  j 

5t>.(5 

11.3 

.i.';7  1 

.10 

.35 

.69 

17  1 

0).7 

0.0  ! 

5>.9 

10.8 

.15] 

.05 

.18 

.70 

18  ' 

01.5 

5  ;.3 

11.7 

.l'?2 

.10 

.43 

.68 

li) 

0  ).i> 

0.f»  * 

5>  (> 

11.9 

.152 

.00 

.42 

.67 

2)  , 

0).l 

0.8  ' 

51.7 

12.2  , 

.i:5S  ; 

4.8=) 

.13 

.07 

21  i 

0  ).0 

0.5  ! 

53.1.  J 

11.7 

.U) 

.90 

.30 

.68 

22  ! 

o)..s  ! 

0.3  ' 

oj.y  ' 

11.3 

.1)5 

5.0i 

.28 

.09 

23  ! 

5:).5>  I 

(>.r,  1 

51.0 

11.9 

.137 

1.81 

.35 

.67 

5S.0 

71  , 

5].2 

12.S 

.110 

.02  ! 

.10 

.05 

' 

i> 

5S.3  1 

7.0  ; 

5:3.7 

12.0 

.1.  )9  ' 

.55  : 

.38 

.00" 

2i 

7.3 : 

r>2.3 

13.1  i 

.ioi 

.49 

.40 

.65 

27  , 

5S.0 

0.5  ; 

5;J  7 

117  , 

.12i  , 

.70 

.25 

.68 

2S 

50.3 

517' 

10.1  i 

.138 

.87 

.02 

.71 

2J 

5:).o 

5.2  j 

^rui  ; 

9.t 

.119 

.99 

1.81. 

.73 

3) 

5l).9 

5.5  \ 

55  •> 

9.9 

.r> ) 

5.0 )  i 

.95 

.72. 

31  1 

GLG 

5.5  ; 

57.2 : 

9.9 

.170 

1 

2.00 

.72 

All  the  Hygromotrieal  elements  are  computed  by  the  GreeAwieh  Constants. 
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Abstract  of  tlie  Hesnlts  of  the  Ihmrhj  Meteorological  Observations 
taken  at  the  Snrvegor  General's  OJIce,  Calcutta^ 
in  the  month  of  December  18 GO, 


Hourly  Means,  &c.  of  tlio  Observations  and  of  tlie  Hy^rrometrical  elements 
doponflcnt  thereon. 


Jlour. 

^  15 

O  03 

S  ^ 

J?  an  go  of  llie  Buronieter 
for  each  lioiir  duriiig 
tlie  month. 

R  1 

Kango  of  the  Teniprra- 
ture  for  caeli  Lour 
dur"n*^  the  nionlL. 

Max. 

Min. 

DifF. 

Max. 

Min. 

Diir. 

Indies. 

Inclies. 

Inclies. 

IncLcs. 

0 

o 

o 

o 

Miu- 

niglit. 

30.205 

29.058 

0.217 

68.6 

58.6 

10.0 

1 

.195 

.952 

.21.) 

O— .0 

6S.4 

58.4 

10.0 

o 
A 

.188 

.946 

.242 

68.0 

58.2 

9.8 

o 
o 

.186 

.943 

.243 

67.4 

58.0 

9.4 

4 

C\(\(\ 

.182 

.940 

.242 

670 

57.4 

9.6 

O 

.196 

.949 

.217 

66.3 

56.7 

9.6 

c 
D 

.v/oO 

../OO 

o().'3i 

7 

.103 

.231 

.982 

.219 

59.0 

6i.6 

55.6 

9.0 

8 

.120 

.253 

.993 

.260 

62.2 

66.5 

57.6 

8.9 

9 

.148 

,266 

30.033 

.233 

()5.9 

69.8 

62.6 

7.2 

10 

.150 

.273 

.031 

.242 

(>9.6 

73.2 

65.0 

8.2 

11 

.131 

.259 

.008 

.251 

72.6 

76.4 

69.2 

7.2 

Noon. 

.097 

.231 

29.973 

.258 

74.7 

f9.0 

71.0 

8.0 

1 

.0(34 

.186 

.930 

.256 

75.8 

80.0 

73.2 

6.8 

2 

.04(^ 

.157 

.908 

.2i9 

76.8 

81.2 

74.2 

7.0 

3 

.02(j 

.135 

.891 

.214 

76.8 

82.0 

74.1 

7.9 

4 

.021 

.124 

.890 

.23  J 

75.2 

80.2 

72.9 

7.3 

5 

.030 

.129 

.904 

.225 

73.3 

77.6 

71.3 

6.3 

6 

.014 

.142 

.914 

.228 

70.3 

71.7 

68.5 

6.2 

7 

.0(50 

.1(52 

.932 

.230 

68.3 

73.0 

66.0 

7.0 

8 

.076 

.174 

.919 

.225 

66.9 

72.0 

64.2 

7.8 

9 

.091 

.194 

.967 

.227 

65.8 

70.7 

62.6 

8.1 

10 

.101 

.221 

.969 

.252 

64.9 

69.8 

59.9 

9.9 

11 

.093 

.212 

.961 

.251 

64.1 

69.2 

59.0 

10.2 

The  Mean  Height  of  tho  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  aro  derived  from  the  obsertatioiiB  made  at  the  sereral 
koun  duriiig  the  month. 
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Abstract  of  the  Results  of  the  Ilonrlu  Meteorological  Obsertationt 
taken  at  the  Surcct/or  GeueraVs  Office,  Calcutta, 
in  the  month  of  December  18G6. 

Hourly  Means,  &c.  of  the  Observations  and  of  tlie  Hygrometrical  element* 
dependfut  thereon. — ( Continued.) 


Hour. 


Is 


o 


.a 

c 
If 

p 


p- 

e 

o 
O 


p 

o 

•i 


c3  . 


tr. 


o 


0 

o 

0 

0 

Inches. 

T.  gr. 

T.gr. 

i>i  Ill- 

night. 

69.6 

3.6 

66.4 

6.8 

0.464 

6.17 

1.32 

0.80 

1 

59.1 

3.5 

55.9 

6.7 

.456 

.09 

.28 

.80 

2 

5S.6 

3.3 

55.6 

6.3 

.452 

.06 

.17 

.81 

3 

68.1 

3.1 

55.3 

6.9 

.447 

.01 

.09 

.82 

4 

57.G 

3.0 

54.9 

5.7 

.441 

4.94 

.04 

.83 

5 

67.1 

2.9 

64.5 

6.6 

.4.35 

.88 

0.99 

.83 

6 

56.7 

2.5 

54.1 

4.8 

.4:34 

.87 

.86 

.85 

7 

66.4 

2.6 

54.1 

4.9 

.429 

.83 

.86 

.85 

8 

57.9 

4.3 

54.0 

8.2 

.482 

.78 

1.51 

.76 

9 

69.9 

6.0 

55.1 

10.8 

.444 

.93 

2.13 

.70 

10 

61.7 

7.9 

55.  i 

14.2 

.419 

.94 

.96 

.63 

11 

62.8 

9.8 

65.0 

17.6 

.412 

.84 

3.82 

.66 

Koon. 

6:^,3 

11.4 

55.3 

19.4 

.447 

.88 

4.35 

.53 

1 

()3.4 

12.4 

54.7 

21.1 

.438 

.76 

.78 

.50 

2 

63.8 

13.0 

51.7 

22.1 

.4:^8 

.76 

6.08 

.48 

3 

68.7 

13.1 

51.5 

22.3 

.4:^5 

.72 

.11 

.48 

4 

63.2 

12.0 

54.8 

20.4 

.410 

.78 

4.59 

.51 

5 

63.8 

9.5 

5(;.:> 

17.1 

.461 

6.03 

3.81 

.57 

6 

63.6 

6.7 

5s.i 

12.1 

.493 

.42 

2.66 

.67 

7 

62.9 

6.1 

5S.6 

9.7 

.499 

.61 

.09 

.73 

8 

62.1 

4.8 

5s..i 

8.6 

.494 

.46 

1.82 

.75 

9 

61.6 

4.2 

6S.2 

7.6 

.4i)3 

.46 

.68 

.78 

10 

61.0 

3.9 

67. H 

7.0 

.488 

.41 

.44 

.79 

11 

60.3 

3.8 

56.9 

7.2 

.472 

.25 

.42 

.79 

All  the  Hygrometrical  elements  are  comi)uted  by  the  Greenwich  Coiistanti. 
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Abstract  of  tie  Hemlt^  of  the  TJonrly  Mefeorohgiral  Observaimis 
takeii  at  the  Sui^veyor  GentraVs  Office y  Calcutta y 
in  the  month  of  December  1866. 
Solar  Badiation,  Weather,  &c. 


O  d  o 


OS  ' 
£3 

QQ-2 


Prevailing 
direction  of  the 
Wind. 


1 

o 

141.0 

Inches 

N.by  W.&N.  N.  W. 

2 

141.2 

N.  &  N.  by  W. 

3 

143.4 

... 

N.&N.byE. 

4 

138.4 

W.N.W.&N.N.W. 

6 

6 
7 
8 
9 
10 
11 
12 

138.0 
138.8 
139.0 
138-0 
135.0 
134.2 
136.0 
138.0 

W.  by  N.  &  N.  W. 
W.  &  W.  N.  W. 
N.  W.  <&  N.  N.  W. 
N.N.E.&N.JJ^.W. 
N.  W. 

N.  W.  &  W.  &  N. 
N.  &  .N  N.  W. 
N.  &  N.  W. 

13 

137.0 

... 

W.N.W.&W.S.W. 

14 

15 

140,0 
131.2 

W.S.W.ife  variable. 
N.byE.&W.  byN. 

16 

138.0 

... 

N.  k  variable. 

17 

135.5 

iN .  by  JU^  &  JM .  VY . 

-18 

134.0 

... 

N.  &  N.  N.  E. 

19 
20 
21 
22 

139.0 
136.0 
133.0 
135.0 

N.  by  W.  &  N. 
N.byW.&N.N.  W. 
N.  ^.  W.  &  N  W. 
N.byW.&2^ifcNNW. 

23 

136.0 

N.  by  W. 

24 

25 
26 
27 

136.8 
133.0 
137.6 
136.0 

N.  W. 

N.N.W.&N.byW. 
N. 

N.by.W. 

28 

135.2 

N.byW.&N.N.W. 

&x\.W. 

as 


General  aspect  of  the  Sky. 


Clear  to  4  p.  m.  Scatd.  Vi  to 
8  p.  M.,  clear  afterwards. 

Clear  to  7  a.  m.  \i  &  w  to  3 
p.  M.,  clear  afterwards. 

Clear  to  11  a.  M.\_i  to  3  p.  M., 
clear  afterwards. 

Clear.  Slightly  foggy  at  9  &  10 

p.  M. 

Clear. 
Clear 

Clear.  Foggy  from  7  to  11  p.  m. 

Clear. 

Clear. 

Clear. 

Clear.  Slightly  foggy  at  7  p.  m. 
Clear.    Slightly  io^^  at  10  & 
11  p.  m. 

Clear.  Fqggy  at  6  &  7  a.  M.  & 

from  7  to  11  p.  m. 
Clear. 

Clear.  Slightly  foggy  from  7 

to  10  p.  M. 
Chiefly  clear.  Foggy  from  7  to 
10  p.  M. 

Clear.  Foggy  at  6  a.  m.  &  from 

7  to  11  p.  M. 
Clear  to  5  a.  m.  Vi  to  1  p.  m., 
clear  afterwards.  Foggy  from 
Midnight  to  4  a.  M.    at  9  <& 

10  p.  M. 
Clear. 
Clear. 
Clear. 

Clear  to  9  a.  M.  Scatd.  \i  to  6 
p.  M.,  clear  afterwards. 

Clear  to  6  a.  m.  Scatd.  \i  to  6 
P.M.,  clear  afterw  ards.  Foggy 
at  8  &  9  p.  M. 

Clear. 

Clear. 

Clear. 

Clear.  Slightly  foggy  from  8  to 

11  p.  M. 

Clear.  Foggy  from  Midnight  to 
2  A.  M.     from  7  to  11  p.  m. 
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Absfract  of  the  Uemlts  of  the  Hourly  Meteorological  Observations 
taken  at  ike  Survet/or  General's  Office,  Calcutta, 
in  the  month  of  December  1866. 
Solar  liadiation.  Weather,  Ac. 


P 


29 
30 
31 


zs  ^  ^ 

r*^ 


Prevailing 
direction  of  the 
Wind. 


X  O 


General  aspect  of  the  Skj. 


if  riches 


133.0 
138.2 
138.0 


N.W.&N.N.W.&N. 
W.N.W.&SSW.&S. 
S. 


Clear.  Foggy  from  Midnight  to 
4  A.  M.  &  from  8  to  11  p.  m. 

Clear.  Slightly  foggy  from  Mid- 
night to  6  A.M.&at  8  &  9  p.ic. 

Chiefly  clear. 


i  Cirri,  —  i  Strati,'  i  Cimuli,v— i  Cirro-strati,  '^i  CumuLo  stniti,'^i  NihiIm, 
W  Cirro  cumulL 
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XCT 


Abstract  of  ike  ResulU  of  the  Hourly  Met  ear  clog  leal  OUerraf.'unn 
taken  at  the  Surveyor  General's  Office ^  Culcutla,  in  Ihe 
month  of  December  18^2, 

Monthly  Eesults. 


IncLes. 


Mean  height  of  the  Barometer  for  the  month...  ...  ...  30.079 

Max.  hei^t  of  the  Barometer  occurred  at  10  a.m.  on  the  20th  . . .  30.273 

Min.  hei^t  of  the  Barometer  occurred  at  4  p.  m.  on  the  30th  ...  29.Sl)0 

Extreme  range  of  the  Barometer  during  the  month       ...  ...  0.383 

Mean  of  the  daily  Max.  Pressures    ...  ...  ...  ...  30.151 

Ditto      ditto     Min.      ditto       ...  ...         ...  ...  30.0; 9 

Mean  daily  range  of  the  Barometer  during  the  month  ...  ...  0.132 


o 

Mean  Dry  Bulb  Thermometer  for  the  month      ...    67.1 

Max.  Temperature  occurred  at  3  p.  m.  on  the  Ist    82.0 

Min.  Temperature  occurred  at  7  a.  m.  on  the  30th    65.6 

Extreme  range  of  the  Temperature  during  the  month    26.4 

Mean  of  the  daily  Max.  Temperature  ...         ...    77.0 

Ditto     ditto      Min.      (fitto,      ...          ...    68.9 

Mean  daily  range  of  the  Temperature  during  the  month ...         ...  18.1 


Mean  Wet  Bulb  Thermometer  for  the  month    ...         ...         ...  60.7 

Mean  Dry  Bulb  Thermometer  al>ove  Mean  Wet  Bulb  Tlicrmometer  6.4 

Computed  Mean  Dew-point  for  the  month       ...          ...          ...  55.0 

Mean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point  ...  11.5 

Inches. 

Mean  Ehuitio  force  of  Vapour  for  the  month  ...         ...         ...  0.452 


Troy  grain. 

Mean  Weight  of  Vapour  for  the  month         ...         ...         ...  6.00 

Additional  Weight  of  Vapour  required  for  complete  saturntion  ...  2.32 
Mean  degree  of  humidity  for  the  month,  complete  satui-ation  being  unity  0.08 


Inches. 

Batned  No.  days, — ^Max.  fall  of  rain  during  24  hours     ...         ...  ^Jl 

Total  amount  of  rain  during  the  month  ...  ...         ...  Kil 

Total  amount  of  rain  indicated  by  the  Gauge  attached  to  the  anemo- 
meter during  the  month      ...  ...        ...  ...         ...  ^il 

Prerailing  direction  of  the  Wind   N.  &  N.      W.  &  W. 
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i 


Alsfraci  of  fhe  UemlU  of  the  Hourly  Meteorological  Obsei^aiiom 
iuken  at  Uie  Snrvei/or  General's  Office,  Calcutta^ 
in  the  month  of  January  1867. 

Latitude  It''  33'  1"  North.   Longitude  88°  20'  34/'  East. 
Height  of  the  Cistern  of  the  Standard  Barometer  above  the  sea  level,  18.11  feet. 
Daily  Meang,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 


dependent  tlier«^on. 


Date. 

be  a 
"J 

^  ad 

Bangc  of  tlie  Barometer 
during  the  day. 

Mean  Dry  Bulb 
Thermometer. 

Range  of  the  Tempera- 
ture during  the  day. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

Xuches. 

Inches. 

Inches. 

Inches. 

o 

0 

0 

0 

1 

30.0 17 

OA  1  C\{\ 

on  nnn 

U.107 

68.1 

TO  O 

7o.y 

oy.o 

ly.i 

2 

.J0:j 

.10/ 

.11)/ 

68.6 

7o.4i 

oo.u 

1  Q  A 

3 

.130 

1  f  kS 

.190 

.Ubo 

1  o? 

69.3 

Tn  Q 

A  1  o 
Dl..i 

lo.o 

4 

.129 

.UoU 

68.8 

oU.o 

17. o 

5 

.122 

.198 

.UoO 

1 

.loo 

uo.o 

77.y 

*;a  o 

ITT 

17.7 

6 

.085 

.159 

.Uoo 

69.8 

7y.o 

ol.o 

ITT 

17.7 

7 

.063 

1  A  i 

.141 

.1)10 

1  O  1 

.lol 

70.3 

17. o 

8 

21>.997 

.075 

29.950 

.125 

67.2 

73.0 

63.6 

9.4 

9 

30.039 

.117 

.969 

.148 

68.2 

74.0 

64.0 

10.0 

10 

.134 

.209 

30.074 

.135 

67.0 

75.6 

59.0 

16.6 

11 

.154 

.24^ 

.085  . 

.163 

66.3 

75.0 

58.0 

17.0 

12 

.090 

.158 

.020 

.138 

65.0 

72.6 

58.4 

14.2 

13 

.032 

.104 

29.959 

.145 

65.1 

74.0 

58.0 

16.0 

U 

.012 

.089 

.958 

.131 

65.9 

75.0 

57.6 

17.4 

15 

.033 

.103 

.977 

68.3 

79.2 

58.2 

21.0 

16 

.013 

.088 

.952 

.136 

70.7 

80.5 

64.2 

16.3 

17 

.013 

.091 

.964 

.127 

70.8 

79.8 

63.4 

16.4 

18 

.049 

.137 

.993 

.144 

69.3 

78.6 

60.8 

17.8 

19 

.077 

.141 

30.0 1 6 

.128 

70.1 

80.0 

63.0 

17.0 

20 

.047 

.131) 

29.971 

.159 

69.6 

80.7 

60.2 

20.5 

2L 

.006 

.087 

.915 

.142 

71.9 

82.4 

65.8 

16.6 

22 

29.994 

.069 

.921 

.145 

72.2 

83.2 

63.0 

20.2 

23 

.994 

.033 

.886 

.147 

74.3 

82.8 

67.0 

15.8 

21 

.938 

.011 

.889 

.122 

74.9 

83.0 

69.0 

14.0 

25 

.958 

.040 

.910 

.130 

75.4 

83.2 

70.4 

12.8 

26 

30.013 

.114 

.961 

.153 

70.8 

76.2 

66.6 

9.6 

27 

.073 

.153 

30.021 

.132 

66.2 

75.2 

59.0 

16.2 

28 

.081 

.163 

.027 

.136 

61.3 

74.4 

55.2 

'  19.2 

29 

.036 

.108 

29.975 

.133 

65.7 

77.0 

56.0 

21.0 

3f) 

.0:55 

.127 

.968 

.159 

67.9 

67.6 

21  0 

31 

.004 

.103 

.94^ 

.161 

70.2 

81^3 

60.2 

21.1 

The  Moan  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermoineter  Means  are  derived,  from  the  hourly  observations,  made  during 
the  day. 
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AMracl  of  the  RetulU  of  the  Hourly  Meteorological  Obeervatiom 
taken  at  the  Surveyor  GeneraVe  Office,  Calcutta, 
in  the  month  of  January  1867. 


Daily  Means,  Slc.  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon. — (Continued.) 


Mean  Wet  Bnlb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
vapour. 

MeanWei  ght  of  Vapoui 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satu- 
ration being  unity. 

o 

0 

o 

0 

Inches. 

T.  gr. 

T.  gr. 

1 

62.7 

5.4 

58.4 

9.7 

0.496 

5.47 

2.06 

0.73 

2 

63.4 

5.2 

59.2 

9.4 

.509 

.63 

.04 

.73 

3 

63.5 

5.8 

58.9 

10.4 

.504 

.56 

.27 

.71 

4 

62.5 

6.3 

57.5 

11.3 

.481 

.81 

.40 

.69 

6 

62.6 

5.7 

58.0 

10.3 

.489 

.40 

.20 

.71 

6 

64.3 

5.5 

59.9 

9.9 

.521 

.73 

.22 

.72 

7 

65.3 

5.0 

61.3 

9.0 

.546 

6.01 

.07 

.74 

8 

64.8 

2.4 

62.9 

4.3 

.576 

.38 

0.97 

.87 

9 

64.9 

3.3 

62.3 

5.9 

.565 

.23 

1-36 

.82 

10 

62.1 

4.9 

58.2 

8.8 

.493 

5.46 

.85 

.75 

11 

60.3 

6.0 

55.5 

10.8 

.450 

4.99 

2.16 

.70 

12 

58.7 

6.3 

53.7 

11.3 

.423 

.71 

.16 

.69 

13 

58.9 

6.2 

53.9 

11.2 

.426 

.74 

.15 

.69 

14 

59.9 

6.0 

55.1 

10.8 

.444 

.93 

.13 

.70 

15 

63.7 

4.6 

60.0 

8.3 

.523 

5.78 

1.82 

.76 

16 

65.5 

5.2 

61.3 

9.4 

.546 

6.01 

2.17 

.74 

17 

63.1 

7.7 

56.9 

13.9 

.472 

5.17 

3.08 

.68 

18 

60.9 

8.4 

54.2 

15.1 

.431 

4.74 

.00 

.61 

19 

63.1 

7.0 

57.5 

12.6 

.481 

5.29 

2.74 

.66 

20 

62.4 

7.2 

56.6 

13.0 

.467 

.14 

.76 

.65 

21 

66.7 

5.2 

62.5 

9.4 

.568 

6.24 

.24 

.74 

22 

64.6 

7.6 

58.5 

13.7 

.498 

5.44 

8.11 

.64 

23 

69.4 

4.9 

66.0 

8.3 

.638 

6.97 

2.15 

.76 

24 

71.6 

3.3 

69.3 

5.6 

.711 

7.74 

1.54 

.83 

25 

70.2 

5.2 

66.6 

8.8 

.651 

.08 

2.85 

.75 

26 

63.0 

7.8 

56.8 

14.0 

.470 

5.16 

8.04 

.63 

27 

58.3 

7.9 

52.0 

14.2 

.400 

4.43 

2.69 

.62 

28 

56.9 

7.4 

50.2 

14.1 

.376 

.19 

.58 

.62 

29 

58.5 

7.2 

52.7 

13.0 

.409 

.55 

.47 

.66 

30 

60.2 

7.7 

54.0 

13.9 

.428 

.72 

.79 

.63 

31 

63.0 

7..j 

57.2 

13.0 

.476 

5.23 

.82 

.66 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  ConituUa. 
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Ahdfoet  of  tke  lte»ulU  of  tie  Hourly  Meteorologieal  Obsefvafioni 
talen  at  the  Surveyor  GeneraP$  Office,  Calcutta, 
in  tie  month  of  January  1867. 


Hovrij  ICeutt,  &e.  of  tlie  ObservatiAiifi  and  of  the  Hygrometrical  e1ement»^ 
dependent  thereon; 


It  our. 

Mean  Height  of 
the  Barometer  at 

Eange  of  the  Barometer 
for  each  hour  duriDg 
the  month. 

Mean  Dry  Bulb 
Thermometer. 

Eange  of  the  Tempera* 
tare  for  each  hour 
during  the  month. 

Miax. 

JIJII. 

Max. 

Min. 

T  V 

incnea. 

Inches. 

Inches. 

Inches. 

o 

o 

o 

Ifid- 

feig^t. 

80.062 

80.158 

29.937 

0.221 

65.6 

73.0 

69.4 

13.6* 

1 

.042 

.161 

.922 

.229 

65.0 

72.5 

68.6 

18.9 

t 

.084 

.142 

.913 

.229 

64.3 

72.2 

68.0 

14.2 

.026 

.184 

.906 

.228 

63.7 

71.8 

57.4 

14.4 

4 

.020 

.126 

.899 

.227 

63.2 

71.7 

67.0 

14.7 

6 

.081 

.146 

.912 

.234 

62.6 

71.6 

56.6 

16.0 

6 

.047 

.169 

.928 

.241 

62.0 

71.2 

56.2 

16.0* 

7 

.069 

.194 

.943 

.251 

61.6 

70.6 

55.2 

15.3 

8 

.092 

.225 

.968 

.257 

63.6 

70.4 

68.0 

1^.4 

8 

.116 

.248 

.989 

.259 

67.1 

72.4 

61.2 

11.2 

lU 

.124 

.241 

30.011 

.230 

70.4 

76.6 

66.1 

9.4 

11 

.105 

.217 

29.990 

.227 

73.2 

78.0 

65.8 

U,% 

Noon. 

.078 

.173 

.969 

.204 

76.3 

80.0 

67.9 

12.1 

1 

.042 

.184 

.945 

.189 

76.6 

81.4 

68.0 

13.4 

1 

.016 

.110 

.910 

.200 

77.7 

82.9 

71.8 

11.1 

8 

.001 

.093 

.893 

.200 

78.3 

83.2 

72.6 

10.6 

4 

29.996 

.088 

.886 

.202 

76.7 

81.8 

71.4 

10.4 

80.001 

.108 

.889 

.214 

76.2 

81.0 

70.0 

11.0 

6 

.018 

.126 

.911 

.215 

72.8 

79.0 

68.0 

11.0 

7 

.028 

.134 

.920 

.214 

70.8 

78.2 

66.2 

12.0 

8 

.oa 

.168 

.940 

69.4 

76.4 

63.4 

13.0 

.  9 

.058 

.166 

.949 

.217 

68.3 

75.4 

62.8 

12.6 

10 

.066 

.178 

.961 

.212 

67.3 

74.4 

61.8 

12.6 

11 

.069 

.162 

.951 

.211 

66.4 

73.6 

61.0 

12.6 

The  Mean  Height  of  the  Barometer,  as  likewise  tlie  Dry  and  Wet  Bulb 
niermometer  Means  are  derired  from  the  obseryations  made  at  the  seyeral 
himrt  during  the  monUi* 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  OUertatimz 
taken  at  the  Surveyor  GeneraVs  Office,  Calcutta, 
in  the  month  of  January  1867. 


Hourly  Means,  &c.  of  tlie  Observations  and  of  the  Hjgrometrical  elements 
dependent  tbereon. — ( Continued.) 


Hour* 

Mean  Wet  Bulb  Tber- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
Vajwur. 

Mean  Weicjbt  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weijrht  of 
Vapour  required  for 
complete  saturation. 

is 

Cj  C  3 

0 

0 

0 

0 

Inches. 

T.  gr. 

T.gr. 

micl- 

nigbt. 

62.0 

3.6 

69.1 

6.6 

0.508 

6.63 

1.37 

1 

61.5 

3.6 

68.7 

6.3 

.601 

.57 

.30 

.01 

o 

61.1 

3.2 

68.2 

6.1 

.493 

.48 

.24 

Q 

o 

60.6 

3.1 

67.8 

6.9 

.486 

.41 

.18 

A 

4 

60.3 

2.9 

67.7 

6.6 

.486 

.39 

.10 

.00 

O 

69.8 

2.8 

57.3 

6.3 

.478 

.34 

.03 

.0* 

a, 
O 

69.6 

2.6 

67.2 

4.8 

.476 

.32 

0.93 

.00 

7 

69.2 

2.4 

67.0 

4.6 

.473 

.29 

.8S 

.86 

8 

60.4 

3.2 

57.6 

6.1 

.481 

.36 

1.21; 

.82 

9 

62.1 

6.0 

58.1 

9.0 

.491 

.43 

.89 

.74 

10 

63.7 

6.7 

68.3 

12.1 

.494 

.43 

2.67 

.67 

11 

64.7 

8.6 

67.9 

16.3 

.488 

.33 

3.49 

.60 

Noon. 

66.3 

10.0 

58.3 

17.0 

.494 

.37 

4.03 

.67 

1 

66.7 

10.9 

58.1 

18.6 

.491 

.32 

.45 

.55 

2 

66.9 

11.8 

67.6 

20.1 

.4>^3 

.22 

.88 

.62 

3 

66.9 

12.4 

67.2 

21.1 

.476 

.14 

6.14 

.50 

4 

66.4 

11.3 

67.6 

]9.2 

.481 

.22 

4.58 

.53 

5 

66.4 

9.8 

68.6 

16.7 

.498 

.41 

3.96 

.58 

6 

65.7 

7.1 

60.0 

12.8 

.623 

.72 

2.99 

.66 

7 

66.3 

5.6 

60.9 

9.9 

.639 

.92 

.28 

.1% 

8 

64.6 

4.9 

60.6 

8.8 

.634 

.87 

1.99 

.75 

9 

63.7 

4.0 

60.0 

8.3 

.623 

.78 

.82 

.76 

10 

63.2 

4.1 

59.9 

7.4 

.621 

.77 

.60 

.78 

11 

62.7 

3.7 

59.7 

6.7 

.618 

.74 

.43 

.80 

All  the  Hygromelrical  elements  are  computed  by  tke  Greeuwicb  CoDgtantt* 
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'^Jbdmet  of  fhe  'Remits  of  the  Hourly  Meteoroloqieal  Obsei^vations 
taken  at  the  Siin'ei/or  Gt  itH'al's  Oflice,  Culcutla, 
in  the  month  of  January  18 07. 
Solar  Iiadiation,  Weatlier,  Ac. 


.  Solar 
ation. 

f—  o 

> 

hx  C  • 
S  CS  c 

Prevailing 
direction  of  the 

O  d  o 

General  aspect  of  tlie  Sky. 

0 

"S 

p 

Max 
radi 

Wind. 

Max 
;ure  o 

o 

136.4 
137.0 
138.6 
J37.0 
131.8 

134.8 

139.0 


1190 


137.0 

139.0 
i3().4 
129.2 
136.0 

136.0 

142.0 

137.0 

136.0 
137.0 


137.0 
139.4 


Inclifj 


0.48 


S.  S.  W.  &  S.  S.  E. 
S.  S.  W.  &  N.  E. 
x\.  N.  E.  &  E. 
E.Iv'.E.&IS.byW, 
.N.  W.  &]S.^.E. 

S.  by  E.  &  S.  W. 

S.  by  E.  &  S. 


N.  by  W.&N.KE. 


X.  by  W.  &  N.  E. 


N.  N.E.  &  W.N.W 

■N^.W.  &  .N  N.  W. 
.N.iy.  W.&  W.byN 
W.  by^\&W. 
W.  &  W.JN.  W. 

S.  W. 

S.  S.W.  &N.  W. 


W.  &  N.  W. 

N.  by  W.&W.byS. 
N.W.  &  S.  by  W. 


W.  bv  S.ifeN.W. 
IS .  W .  &  variable. 


Clear. 

Ch  ar.  Foffgy  from  8  to  11  p.  h. 
Cicar.  Foggv'  from  7  to  11  p.  m. 
Clear.  Slightly  fogc^y  at6  to  7p.  M. 
Ciiitfly  clear.   {Slightly  foggy 

from  8  to  11  p.  M. 
Clear.  Slightly  foggy  from  mid- 
night to  9  A.  M. 
Clear  to  11  a.  m.,  scatd.  \_i  to  6 
p.  M..  clear  afterwards.  Foggy 
from  6  to  8  A.  M.  Lightning  to 
W.  at  II  p.  M. 
Overcast  to  noon,  scfttd.  V>i  to 
6  p.  M.,  clear  afterwards.  Hain 
at  3,  4,  &  7  A.  M.,  foggy  at  7 

6  8  p.  M. 

Overcast  to  8  A.  M.,  scattered 
clouds  to  5  p.  M,  clear  after- 
wards. Foggy  from  7  to  11  p. 

M. 

Clear  to  10  a.  m,  scatd.  '^i  to  3 
p.  M,  clear  afterwards. Slight- 
ly foggy  at  midnight  &  1  a.  M. 
Chiefly  clear. 
C  ear. 

Clear.  Foggy  from  9  to  11  p.  ic. 
Clear.  Foggy  from  midnight  to 

4  A.  M. 

Chiefly  clear.  Foggy  from  6  to  7 

A.  M. 

Clear  to  9  a.  M.  scatd.  \i  to  6 
p.  M,  clear  afterwards.  Foggy 
from  4  to  9  A.  M.  &  from  7  to 
11  p.  M. 

Clear.  Slightly  foggy  from  mid- 
night to  6a.  h  <&  from  8  to  11 
p.  M. 

Chiefly  clear.  Slightly  foggy  at 

7  &  8  p.  M. 

Clouds  of  difierent  kinds  to  6  p. 

M,  clear  afterwards.  Foggy 

from  4  to  8  A.  u. 
Clear. 

Clear  to  4  a.  m,  scatd.  Vito  11 
A.  M.,  clear  afterwards. 
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Abstract  of  ike  Results  of  the  Hourly  Meteorological  ObservaHou 
taken  at  the  Surveyor  Generate  Office,  Calcutta^ 
in  the  month  of  January  1867, 
Solar  Badiation,  Weather,  &c. 


I 


o  o 


It 


23 
24 


27 
28 
29 
80 
31 


o 

141.0 


137.0 
140.0 

141.0 

123.0 

134.0 
144.0 
136.0 
138.0 
138.0 


Inches 


Prerailing 
directicm  of  the 
Wind. 


0.01 


0.06 


N.  bj  E.  &  variable. 

W.  by  8. 

S.  &  S.  W.  &  E. 

N.N.W.  A  variable. 

N.  E.  &  E.  by  S 

N.N.W.&N.  W. 

N.  N.  W.  &  N.  W. 

N.  W.  AiS.N.  W. 
N.W.  &  N.  N.  W. 
S.  by  W.  &  variable 


General  aspect  of  the  Sky. 


Clear  to  noon,  scattd.  clouds 
afterwards.  Lightning  to  8. 
W.  at  8  p.  M.  ^ghtrainatSi 
p.  M. 

Clear.  Foggy  at  7  a.  M.&at9A 
10  p.  M. 

Clear  to  9  a.  m,  scattd.  clouds 
afterwards.  Slightly  fom 
from  1  to  9  a.  m.  &at.8i9 

Light  clonds  to  8  a.  M.  Vi  to 
6  p.  M.  Light  clouds  after- 
wards. Foggy  from  1  to  8  a. 
M.  Thin  nun  at  4  &  6  a.  M. 

Light  clouds  to  1  P.  M,  dear  af- 
terwards. Rain  at  1  p.  m. 

Clear.  Foggy  at  10  k  11  p. 

Clear. 

Clear.  Slightly  foggy  at  11  p.m. 
Clear. 

Clear  to  3  a.  m„  W  to  1  p. 
clear  afterwards. 


M  Cirri,  —  i  Strati.'^i  Cumuli,^— i  Cirro-strati, i  Cumulo  strati, ^i  Nimbi, 
^i  Cirro  cumuli. 

Digitized  by  Google 


Meteorological  Obeefvatione. 


vii 


JMract  of  tie  BesulU  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  GeneraPs  Office,  Calcutta,  in  the 
month  of  January  1867. 

MoHTHLT  EB8ULT8. 


Inches. 

Mean  lieighi  of  the  Barometer  for  the  month ...           ...  ...  30.048 

Max.  bei^t  of  the  Barometer  occurred  at  9  a.m.  on  the  11th  ...  30.248 

Min.  hei^t  of  the  Barometer  occurred  at  4  p.  m.  on  the  23rd  ...  29.886 

Hxtreme  range  of  the  Barometer  during  the  month       ...  ...  0.362 

Mean  of  the  daily  Max.  Pressures    ...         ...         ...  ...  30.125 

Ditto      ditto     Min.      ditto       ...         ...         ...  ...  29.989 

Mean  daily  range  of  the  Barometer  during  the  month  ...  ...  0.136 


o 

Mean  Dry  Bulb  Thermometer  for  the  month      ...    69.6 

Max.  Temperature  occurred  at  3  p.  m.  on  the  1st  ^d  &  26th     ...  83^ 

Min.  Temperature  occurred  at  7     M.  on  the  28th    56.2 

Extreme  range  of  the  Temperature  during  the  month    28.0 

Mean  of  tiie  daily  Max.  Temperature ...         ...    78.4 

Ditto     ditto      Min.      <Etto,      ...         ...    61.4 

Mean  daily  range  of  the  Temperature  during  the  month...         ...  17.9 


Mean  Wet  Bulb  Thermometer  for  the  month   ...         ...         ...  63 J. 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer  6.9 

Computed  Mean  Dew-point  for  the  month       ...         ...         ...  68.4 

Mean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point  ...  10.6 

Inches. 

Mean  Elastic  force  of  Vapour  fo  r  the  mcmth  ...         ...         ...  0.496 


Troy  grain. 

Mean  Weight  of  Vapour  for  the  month         ...         ...         ...  5.46 

Additional  Weight  ot  Vapour  required  for  complete  saturation  ...  2.30 
Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity  0.70 


Inches. 

Bained  4  days, — Max.  fall  of  rain  during  24  hours       ...         ...  0.48 

Total  amount  of  rain  during  the  month  ...         ...         ...  0.55 

Total  amount  of  rain  indicated  by  the  Gauge  attached  to  the  anemo- 
meter during  the  month      ...         ...       ...         ...         ...  0.5S 

Rrerailing  direction  of  the  Wind   N.  W.  A  5.  by  W. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taketi  at  the  Surveyor-  GeneraVs  Office,  Calcutta, 
in  the  month  of  Februart/  1867. 

Latitude  22°  33'  V  North.   Longitude  SS''  20'  34'^  East. 


Height  of  the  Cistern  of  the  Standard  Barometer  above  the  sea  level,  18.11  feet. 

Daily  Means,  &c..of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon. 


Mean  Height  of 
the  Barometer 
at32oFaht. 

Eange  of  the  Barometer 
during  the  day. 

►ry  Bulb 
>meter. 

Range  of  the  Tempera- 
ture during  the  day. 

Date. 

Max. 

Min. 

Diff. 

si 

Max. 

j 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

o 

1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
16 
16 
17 
18 
Id 
20 
21 
22 
23 
24 
25 
26 
27 
28 

29.995 
30.035 
.039 
.040 
.003 
29.955 
.982 
30.006 
.010 
29.962 
.910 
.897 
.848 
.970 
30.009 
29.963 
.921 
.918 
.922 
.897 
.927 
.985 
.968 
.989 
30.027 
29.973 
.940 
.945 

30.063 
.098 
.121 
.118 
.109 
.041 
.058 
.085 
.091 
.043 

29.979 
.977 
.908 

30.063 
.096 
.052 
.003 

29.995 
.998 
.964 

30.020 
.066 
.047 
.055 
.105 
.OSO 
.022 
.023 

29.934 
.983 
.978 
.989 
.909 
.902 
.932 
.965 
.966 
.884 
.864 
.848 
.773 
.888 
.952 
.889 
.856 
.867 
.866 
.815 
.859 
.940 
.889 
.928 
.962 
.893 
.891 
.871 

0.129 
.115 
.143 
.129 
.200 
.139 
.126 
.120 
.125 
.159 
.115 
.129 
.135 
.175 
.144 
.163 
.147 
.128 
.132 
.149 
.161 
.126 
.158 
.127 
.143 
.157 
.131 
.152 

71.9 
69.3 
68.9 
70.1 
71.6 
69.2 
69.5 
69.2 
71.2 
73.6 
75.6 
74.4 
76.3 
74.2 
71.3 
70.4 
71.3 
73.2 
76.2 
78.8 
76.4 
72.4 
73.2 
74.0 
74.2 
76.2 
78.3 
78.1 

8a2 
78.0 
80.0 
81.0 
83.4 
76.6 
76.8 
78.6 
80.6 
82.4 
84.6 
83.8 
81.6 
83.0 
81.6 
79.8 
82.0 
84.8 
86.6 
88.4 
83.6 
81.8 
84.4 
82.8 
84.0 
87.4 
88.6 
88.4 

i 

1 

64.8 
61.4 
66.8 
60.4 
60.8 
64.0 
64.0 
60.4 
62.6 
67.6 
70.0 
66.0 
71.2 
68.0 
62.2 
60.8 
60.2 
63.0 
69.0 
72.8, 
71.8 
63.2 
64.6 
67.4 
66.0 
68.4 
70.2 
69.2 

15.4 
16.6 
24^ 
20.6 
22.6 
11.6 
12.8 
18.2 
18.0 
14.8 
14.6 
17.8 
10.4 
15.0 
19.4 
19.0 
21.8 
21.8 
17.6 
15.6 
11.8 
18.6 
19.8 
16.4 
19.0 
19.0 
18.4 
19.2 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermomctor  Means  are  derived,  from  the  hourly  observations,  made  during 
the  day. 
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Abdraci  of  the  RemlU  of  the  Hourly  Meteorological  Olservaium 
taken  at  tie  Surveyor  Generates  Office,  Calcutta^ 
in  tie  mofUi  of  Febmarj  1867. 


]>ail7  Means,  Ice.  of  ihe  Obserrations  and  of  tlie  Hjgrometrioal  elements 
dependent  thereon. — (Continued^ 


Date. 

Mean  Wet  Bulb  The^ 
mometer. 

Dry  Bulb  abote  Wet. 

Computed  Dew  Point. 

Dry  Bidb  aboye  Dew 
Point. 

i 
.S 

a  . 

Id 
s 

MeanWeight  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  requirod  for 
complete  saturation. 

1  I 

Hi- 

0 

0 

0 

o 

Inches. 

T.gr. 

T.gr. 

I 

66.4 

5.5 

62.0 

0.9 

0.559 

6.18 

2.85 

0.72 

2 

60.4 

8.9 

5S.3 

16.0 

.418 

4.61 

8.22 

.59 

8 

60^ 

8.0 

54.5 

14.4 

.435 

.80 

2.94 

.62 

4 

62.8 

7.3 

57.0 

13.1 

.473 

5.20 

.83 

.65 

5 

64.3 

7.3 

58.5 

13.1 

.498 

.45 

.95 

.65 

6 

64.9 

4.3 

61.5 

7.7 

.550 

6.06 

1.75 

.78 

7 

65.0 

4.5 

61.4 

8.1 

.548 

.04 

.84 

.77 

8 

68.7 

5.5 

59.3 

9.9 

.511 

5.63 

2.18 

.72 

9 

65.6 

5.6 

61.1 

10.1 

.543 

.96 

•34 

.72 

10 

68.6 

5.0 

65.1 

8.5 

.619 

6.77 

.16 

.76 

11 

69.4 

6.1 

65.1 

10.4 

,619 

.75 

•71 

.71 

12 

67.2 

7.2 

62.2 

12.2 

.563 

.14 

3.01 

.67 

18 

71.9 

3.4 

69.5 

&8 

.715 

7.79 

1.61 

.88 

14 

65.7 

8.5 

59.7 

14.5 

.518 

5.65 

3.44 

.62 

J5 

62.0 

9.3 

54.6 

16.7 

•49/ 

4.79 

.54 

CO 

.00 

16 

60.9 

9.5 

53.3 

17.1 

.418 

.60 

M 

.57 

17 

61.6 

9.7 

53.8 

17.5 

.425 

.66 

.67 

.56 

18 

64.8 

8.4 

58.1 

15.1 

.491 

5.36 

.46 

.61 

19 

71.6 

4.6 

68.4 

7.8 

.690 

7.50 

2.16 

.78 

20 

73.4 

5.4 

69.6 

9.2 

.717 

.76 

.68 

.74 

21 

69.5 

6.9 

64.7 

11.7 

.611 

6.64 

8.08 

.68 

22 

62.1 

10.3 

53.9 

18.5 

.426 

4.67 

.93 

.54 

23 

66.2 

7.0 

60.6 

12.6 

.534 

5.82 

.00 

.66 

24 

65.8 

8.2 

60.1 

13.9 

.525 

.73 

.81 

.68 

25 

64.7 

9.5 

58.0 

16.2 

.489 

.83 

.76 

.59 

26 

70.3 

5.9 

66.2 

10.0 

.642 

6.98 

2.68 

.78 

27 

68.9 

9.4 

62.3 

16.0 

.565 

.11 

4.17 

.59 

28 

67.6 

10.5 

60.2 

17.9 

.527 

5.70 

.52 

M 

All  the  Hjgrometrical  elements  are  computed  by  the  Greenwich  Constants. 
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Abttract  of  the  Remits  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  QeneraVs  Office,  Calcutta, 
in  the  month  of  February  1867. 


Hovrlj  Meaui,  &o.  of  the  Obsenrations  and  of  the  Hygrometrical  elements 
dependent  thereoB. 


Hour* 

Mean  Height  of 
the  Barometer  at 
32°  Palit. 

Bange  of  the  Barometer 
for  each  hoar  daring 
the  month. 

Mean  Dry  Bulb 
Thermometer. 

Bange  of  the  Tempera- 
ture for  each  houi 
during  the  month. 

Max. 

Min. 

JXLaJL. 

iTj.in. 

Uul. 

litehea. 

Inches. 

Inehes. 

Inches. 

Q 

O 

0 

0 

Alid- 

oight. 

29.969 

30.047 

29.863 

0.184 

69.1 

748 

64.7 

10.1 

1 

.961 

.033 

.868 

.176 

68.7 

76.0 

63.4 

11.6 

2 

.951 

.027 

.846 

.181 

68.1 

74.6 

62.8 

11.8 

a 

«943 

.026 

.834 

.191 

67.4 

74.0 

62.4 

11.8 

4 

.937 

.023 

.823 

.200 

66.7 

73.2 

60.0 

18.2 

.948 

.060 

.832 

.198 

66.1 

72.8 

69.6 

13.2 

6 

.964 

.060 

.840 

.210 

66.6 

73.0 

69.2 

13.8 

7 

.984 

.068 

.864 

.214 

66.4 

72.8 

66.8 

17.0 

8 

30.007 

.087 

.878 

.209 

67.9 

76.6 

61.4 

14.1 

9 

.083 

.118 

.906 

.218 

71.2 

78.6 

66.6 

13.1 

10 

.044 

.121 

.908 

.218 

74.6 

81.2 

66.0 

16.2 

11 

.033 

.108 

.896 

.212 

77.4 

84.1 

69.8 

14.3 

I^oon. 

.006 

.078 

•869 

.209 

79.6 

86.4 

72.6 

12.8 

1 

29.974 

.048 

.836 

.212 

81.1 

87.6 

73.8 

13.8 

9 

.944 

.020 

.809 

.211 

81.8 

88.4 

76.6 

12.8 

3 

.922 

29.999 

.786 

.214 

82.6 

88.4 

74.7 

13.7 

4 

.911 

30.000 

.773 

.227 

81.9 

88.6 

74.2 

14.4 

5 

.911 

29.998 

.796 

.203 

80.6 

87.8 

74.0 

13.8 

6 

.920 

.993 

.818 

.176 

77.6 

88.6 

72.0 

11.6 

7 

.932 

30.008 

.826 

.182 

76.2 

81.0 

70.8 

10.2 

8 

.964 

.036 

.866 

.180 

78.6 

79.0 

69.2 

9.8 

9 

.970 

.066 

.871 

.184 

72.3 

78.0 

68.4 

9.6 

10 

.980 

.067 

.874 

.193 

71.1 

76.7 

67.4 

9.3 

11 

.974 

.066 

.873 

.182 

70.2 

76.8 

66.2 

9.6 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived  from  the  observations  made  at  the  seven! 
iMurs  daring  the  month.  ^  t 
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Abstract  of  the  JRemlts  of  the  Konrly  Meteorological  OUervationt 
taken  at  the  Surveyor  General's  Office,  Calcutta^ 
in  the  month  of  February  1867. 


Houriy  Means,  &c.  of  the  Obserrations  and  of  the  Hygrometrical  elemenU 
dependent  thereon. — ( Con  tin  ued.J 


Hour. 

Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
Vapour. 

Mean  Weight  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity,  complete  satura- 
tion being  unity. 

o 

0 

1 

0 

0 

Inches. 

T.  gr. 

T.  gr. 

Mifl- 

nifj^ht. 

66.1 

4.0 

61.9 

7.2 

0.557 

6.14 

1.64 

0.79 

X 

64.7 

4.0 

61.5 

7.2 

.550 

.07 

.62 

s 

64.3 

3.8 

61.3 

6.8 

.646 

.03 

.62 

M 

o 

63.8 

3.6 

60.9 

6.5 

.539 

6.96 

.43 

M 

4 

63.4 

3.3 

60.8 

6.9 

.637 

.96 

.28 

M 

R 

9 

63.0 

3.1 

60.5 

5.6 

.632 

.90 

.20 

.83 

it 
%t 

62.6 

3.0 

60.2 

6.4 

.627 

.86 

.15 

.84 

7 

62.5 

2.9 

60.2 

6.2 

.527 

.85 

.10 

.81 

8 

63.8 

4.1 

60.5 

7.4 

.532 

.89 

.62 

.78 

9 

65.1 

6.1 

60.2 

11.0 

.527 

.78 

2.62 

.70 

10 

CO.O 

8.6 

60.0 

14.6 

.623 

.69 

3.51 

.62 

11 

67.0 

10.4 

59.7 

17.7 

.618 

.61 

4.40 

.56 

Noon. 

67.5 

12.0 

59.1 

20.4 

.608 

.48 

6.18 

.61 

1 

68.1 

13.0 

69.0 

22.1 

.606 

.44 

.73 

.49 

2 

68.3 

13.5 

58.8 

23.0 

.603 

.39 

6.01 

.47 

3 

68.3 

14.2 

58.4 

24.1 

.496 

.31 

.33 

.46 

4 

68.4 

13.5 

58.9 

23.0 

.604 

.41 

.03 

.47 

5 

68.1 

12.5 

59.3 

21.3 

.611 

.50 

6.51 

.60 

6 

68.2 

9.4 

61.6 

16.0 

.652 

.97 

4.10 

.69 

7 

68.1 

7.1 

63.1 

12.1 

.580 

6.31 

3.06 

.67 

8 

67.3 

6.2 

63.0 

10.5 

.678 

.31 

2.69 

.71 

9 

66.8 

5.5 

62.4- 

9.9 

.567 

.20 

.38 

.72 

10 

66.3 

4.8 

62.5 

8.6 

.568 

.24 

.04 

.75 

11 

65.8 

4.4 

62.3 

7.9 

.665 

.21 

1.84 

.77 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Constants. 
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Abstract  of  tie  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  February  1867. 
Solar  Eadiation,  Weather,  &c. 


Date  1 

Max.  Solar 
radiation. 

Bain  Guagol 
ft.  2  in.  above 
Ground. 

Prevailing 

/iii*A/*^/\n         f Via 

Wind. 

Max.  Pres- 
sure of  Wind. 

o 

Inches 

ft 

1 

120.8 

W.  &  variable. 

2 

120.0 

3 

122!o 

... 

N.  E.  &  W. 

4 

119.0 

N.  E.&E.  S.E. 

6 

121.0 

N.  jsr.  E.  &  jsr.  E. 

6 

6.68 

7 

119.0 

g 

119*8 

E.byN. 

9 

121.4 

E.  N.  E.  &  variable. 

10 

123!8 

... 

o.  o.  jii.  &  vanabie. 

11 

126.0 

... 

N.  N.W.&N.  W. 

12 

122.0 

•  •• 

W  .N.  W.  A  N.  K 

13 

o.  &  W.  o.  W. 

U 

124.0 

... 

NKE.&NE&N.byE. 

15 

123.6 

N.  N.E.&W.N.W. 

16 

120.8 

W.N.  W  &  variable. 

17 

121.0 

N.W.  &W. 

18 

120.4 

W.  &  S.  S.  W. 

19 

120.0 

s.  w.  &  s.  s.  w. 

20 

127.6 

0.12 

S.S.  W.  &S.  byW. 

21 

123.6 

N.  W. 

22 

120.0 

N.  E.  &  E.  N.  E. 

General  aspect  of  the  Sky. 


Chiefly  clear. 

Clear. 

Clear. 

Clear. 

Clear. 

Clear  to  6  a.  m.  Scattered  Vi 
to  6  p.  M.  Overcast  after- 
wards. Lightning  at  9  &  10 
p.  M.  Thunder  at  10  p.  m. 
Bain  at  SJ  a.  m.  7i&  IOp.  m. 

Scattered  clouds  to  Noon. 
Clear  afterwards. 

Clear.  Slightly  foggy  at  7  &  8 
p.  M. 

Clear. 

Scatd.  \i  &  \— i  to  5  A.  m.,  scat- 
tered Vi  to  4  p.  M,  clear 
afterwards. 

Clear  to  6  a.  m.  Thin  clouds  to 
8  A.  M.,  clear  afterwards. 
Slightly  foggy  at  8  &  9  p.  m. 

Clear.  Sfightly  foggy  at  7  &  8 
p.  M. 

Clear  to  4  a.  m.  Scatd.  ^i  to  8 
P.M.,  clear  afterwards.  Foggy 
at  6  <&  7  A.  M. 
Clear  to  6  a.  m.,  scattered 

to  9  A.  H't  clear  afterwards. 
Clear.  Slightly  foggy  from  8  to 

11  p.  M. 
aear. 

Clear.  Slightly  foggy  at  7  p.  m. 
Clear. 

Clear  to  4  a.  m.  Thin  clouds  to 
8  A.  M.,  scatd.  ^i  to  4.  p.  m. 
Clear  afterwards.Foggy  from 
6  to  9  A.  M. 
Clear  to  3  a.  m.,  scattered 
afterwards.  Lightning  at  7  & 
10  p.  M.  Thunder  at  10  p.  m. 
Bain  at  lOJ  p.  m. 
Vi  to  10  A.  M.  clear  afterwards 
Clear.  SUghtly  foggy  at  9  &  10 

p.  M. 
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Abstract  of  the  Sesulls  of  tie  Hourly  Meteorological  ObeervaUm 
taken  at  the  Surveyor  OeneraPe  Office,  QUeuUa, 
in  the  month  of  February  1867. 
Solar  Badiation,  Weather,  Ac. 


1^ 


Prevailing 
direction  of  the 
Wind. 


II 


General  aspect  of  the  Skj. 


o 

122.5 


121.5 


130.0 
128.0 


130.0 
128.0 


Inches 
0.12 


Yariable. 


Variable. 


W.lnrN.A  variable 
8W&88W&W8W 


W.  8.  W.  N.  W. 
W. 


ft 


Clear  to  1  p.  m  .  clouds  of  differ- 
ent kinds  afterwards.  Light- 
ning at  7  ft  8  p.  M..  Thimder 
at  8  p.  M.  Sain  from  6i  to  8 
p.  M. 

Clouds  of  different  kinds  to  4 
M clear  to  11     m.  \i  to 
6  p.  M.,  dear  afterwards. 
Clear. 

Clear  to  3  m.  lliin  clouds  to 
11  M.,  clear  afterwards. 
Slightly   foggy  from  4  to  7 

M. 

Clear. 
Clear. 


M  Cirri,  —  i  Strati,^i  Cumuli,^— -i  Cirro-strati,  ^  i  Cumulo  strati,^  i  ^^ilBbl. 
"^^i  Cirro  cumuli.  ^  , 
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AUiraet  of  He  RetulU  of  the  Hourly  Meteorological  Oleervations 
taken  at  the  Surveyor  OeneraVe  Office,  Calcutta,  in  the 
month  of  February  1867. 

MOKTRLT  £X8UI.T8. 


Inclies. 

Mean  height  of  the  Barometer  for  the  month...          ...  ...  29.966 

Max.  hei^t  of  the  Barometer  occnrred  at  10    m  .  on  the  3rd  . . .  30.121 

Min.  hei^t  of  the  Barometer  occurred  at  4  p.  m.  on  the  13th  ...  29.773 

BHretme  range  of  ti^e  Barometer  during  the  month       ...  ...  0.348 

Mean  of  the  dailj  Max.  Pressures    ...         ...         ...  ...  30.045 

Ditto      ditto     Min.      ditto       ...         ...         ...  ...  29.903 

Mean  daily  range  of  the  Barometer  during  the  month  ...  ...  0.142 


o 

Mean  Dry  Bulb  Thermometer  for  the  month      ...    73.1 

Max.  Temperature  occurred  at  4  p.  m.  on  the  27th    88.6 

Min.  Temperature  occurred  at  7     m.  on  the  3rd    66.8 

Extreme  range  of  the  Temperature  during  the  month    32.8 

Mean  of  the  dailj  Max.  Temperature ...         ...    82.6 

Ditto     ditto      Min.      ditto,      ...         ...    66.2 

Mean  daily  range  of  the  Temperature  during  the  month...        ...  17.4 


Mean  Wet  Bulb  Thermometer  for  the  month   ...         ...         ...  66.9 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer  7.2 

Computed  Mean  Dew-point  for  the  month       ...         ...         ...  60. 1 

Mem  Dry  Bulb  Thermometer  abore  computed  mean  Dew-point  ...  13.0 

Inches. 

Mean  Elastic  force  of  Yapour  for  the  month  ...  ...  0.626 


Troy  grain. 

Mean  Weight  of  Vapour  for  the  month        ...         ...         ...  6.74 

Additional  Weight  or  Yapour  required  for  complete  saturation  ...  8.06 
Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity  0.66 


Inches. 

Bained  3  days,— Max.  fall  of  rain  during  24  hours       ...         ...  0.68 

Total  anumnt  of  rain  during  the  month  ...         ...         ...  0.82 

Total  amount  of  rain  indici^ed  by  the  Gauge  attached  to  the  anemo- 
meter during  Uie  month      ...    ...         ...  0.76 

Pkmuling  direction  of  th«  Wind   N.N.  W.ft  N.  £. 
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AUfract  of  the  Eesnlls  of  the  Iloiirli/  Meteorological  OlservaiiouM 
taken  at  the  Snrrej/or  GeiieraPs  Office,  Calcutta, 
in  the  iinuth  of  MjLrch  18 G 7. 

Latitude  22^  33'  Y  North.   Longitude  88^  20'  31''  East. 
Heigktof  tUe  Cistern  of  tlic  Standard  Baromctcriibovo  tbc  sca  level,  18.11  feet. 


Daily  Meaus,  &c.  of  the  ObserMitions  and  of  Ihe  Hygrometrieal  elements 
dependent  thereon. 


Mean  Height  of 
the  Barometer 
at  320  Faht. 

lUnge  of  the  Barometer 
during  the  d«y. 

'a  »-« 

Hangc  of  the  Tempera- 
ture during  the  day. 

Date. 

Max. 

Min. 

Diff. 

«  i 

Max. 

xAIin. 

1 

Diff. 

laches. 

Inches. 

Inches. 

Inches. 

o 

0 

0 

0 

1 
2 

d 

4 

5 
6 
7 
8 
9 
10 
U 
J2 
13 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 
80 
31 

29.889 
.866 
.883 
.925 
.897 

.819 
.922 
80.000 
29.994 
.956 
.936 
.891 
.909 
.918 
.846 
.856 
.850 
.876 
.843 
.800 
.816 
.897 
.917 
.898 
.887 
.906 
.944 
.960 
.921 
.867 

29.971 
.913 
.945 
.995 
.983 
.898 
.898 

3<3.(»12 
.080 
.061 
.032 
.003 

29.954 
.909 
.990 
.925 
.927 
.9U 
.957 
.921 
.858 
.897 
.983 
.979 
.975 
.961 
.957 

80.060 
.074 
.002 

29.963 

29.809 
.812 
.828 
.853 
.793 
.7J3 
.773 
.833 
.909 
.923 
.881 
.865 
.815 
.851 
.831 
.781 
.791 
.779 
.774 
.756 
.725 
.725 
.829 
.843 
.838 
.825 
.840 
.876 
.899 
.855 
.799 

0.1 02 
.101 
.117 
.112 
.liM) 
.155 
.125 
.179 
.171 
.138 
.148 
.138 
.139 
.115 
.160 
.144 
.130 
.102 
.183 
.105 
.133 
.172 
.154 
.136 
.137 
.130 
.117 
.174 
.175 
.147 
.161 

78.7 
81.0 
81.4 
81.2 
80.S 
79.0 
80.9 
8»).3 
79.0 
78.5 
78.4 
80.2 
80.1 
81.8 
82.0 
81.1 
83.4 
81.4 
80.5 
79.2 
80.8 
82.4 
80.3 
79.3 
78.3 
81 .0 
79.9 
78.6 
78.0 
75.1 
78.5 

00.0 
iK).4 
01.2 
02.0 
02.0 
80.0 
00.0 
87.0 
80.0 
88.0 
87.0 
00.6 
88.8 
01.7 
02.8 
02.4 
01.0 
01.4 
02.0 
88.2 
90.8 
,  02.0 
1  00.0 
1  88.9 
j  85.8 
1  90.1 
91.2 
88.6 
86.4 
81.2 
80.4 

70.0 
73.6 
73.4 
73.2 
72.0 
72.8 
73.6 
74.9 
73.6 
72.0 
70.4 
69.6 
74.0 
74.4 
73.0 
71.4 
74.4 
76.0 
73.0 
72.4 
72.8 
73.8 
73.6 
74.2 
,  71.9 
1  72.2 
'  71.8 
69.4 
71.4 
69.4 
68.6 

1 

20.0 
16.8 
20.8 
18.8 
19.4 
16.2 
16.4 
12.7 
16.4 
16.0 
16.6 
21.0 
14.8 
17.3 
19.8 
21.0 
19.6 
16.4 
19.6 
16.8 
18.0 
18.2 
16.4 
14.7 
13.9 
18.2 
19.4 
19.2 
16.0 
11.8 
20.8 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Balb 
Thermometer  Means  art  derived,  from  tbc  hourly  obserratious,  mado  during 
th«  day. 
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Ahlract  of  flic  Fesitl/s  of  (J(c  Tlonrh/  MeleoroloQical  Ooservaflom 
ialcen  at  (lie  Snrvet/or  GcneniVs  Office,  Culcnlla, 
in  (he  v.ionlh  of  March  1SG7. 


Dailj  Moans,  &c.  of  llio  Obscrrallons  and  of  llic  Hygpomelrjcal  element! 
depcndoiit  llicroon. — (Confuined.) 


Date. 


a 
s  o 


p5 


p 


«.5 


a,  el 


J5! 


^  d 

tt  0-^ 

4j  ^  a 

:5  Is 

C  ^  -J 

0 

0 

0 

j  0 

1  Indies. 

1  T.  gr. 

T.  gr. 

1 

71.0 

7.7 

65.6 

13.1 

1  0.630 

1 

1  6.82 

3.59 

0.66 

2 

71.2 

C.8 

69.4 

j  31.6 

.713 

7.67 

.47 

.61) 

3 

73.0 

8.1 

67.1 

!    3 1.3 

,  .661 

.12 

4.15 

.63 

it 

73.3 

7.9 

67.T< 

1  33.4 

.677 

.29 

3.92 

.65 

5 

71.7 

9.1 

65.3 

15.5 

.623 

6.71 

4.36 

.61 

G 

72.7 

6.9 

67.9 

'  11.7 

1  .679 

7.33 

3.36 

.69 

•7 

73  1 

7.5 

6S.1 

,  32.8 

1  .681 

.35 

.75 

M 

8 

70.9 

9.1 

61.3 

16.0 

.603 

1  6.50 

4.41 

.6) 

9 

71.2 

5.1 

70.1 

9.-2 

i  .736 

7.95 

274 

.74 

'30 

72.1 

6.4 

67.«J 

30.9 

1  .67-2 

.28 

3.07 

.70 

31 

70.1 

8.3 

61.3 

1  11.1 

1  .603 

6.53 

.78 

.63 

32 

71.7 

8.5 

65.7 

i  11.5 

1  .(i32 

.81 

4.07 

.63 

^33 

75.2 

6.2 

,  71.6 

i  8.8 

i  .760 

8.25 

2.69 

.75 

5  4. 

75.3 

6.5 

70.7 

11. 1 

;  .741 

.Oi) 

3.10 

.70 

Jo 

73.8 

8.2 

6S.1 

33.9 

1  .mi 

7.31 

4.13 

.64 

30 

71.8 

9.3 

05.3 

35.8 

.r»23 

6.71 

.46 

.60 

17 

71.fi 

8.8 

6.S.1 

15.0 

!  .690 

7.39 

.57 

.62 

3:8 

73.8 

7.6 

6S.5 

129 

.()92 

.45 

3.82 

M 

39 

73.0 

6.9 

68.8 

31.7 

.699 

.62 

.46 

.69 

2) 

72.9 

i;.3 

6?!l.5 

30.7 

.«)92 

.48 

.08 

.71 

21 

75.5 

5.3 

71:8 

9.0 

.771  1 

8.30 

2.77 

.75 

2i 

7tj.l 

(>.3 

71.7 

30.7 

.7iJS 

.24 

3.37 

.71 

23 

71.1 

6.2 

69.8 

30.5 

.7*^2 

7.78 

.13 

.71 

21 

740 

4.7 

71.3 

8.0 

.758 

8.20 

2.39 

.77 

25 

73.1 

6.2 

69.5 

8.8 

.715 

7.M 

.64 

.75 

25 

72.9 

8.1 

67.2 

33.8 

.661 

.14 

4.00 

.64 

27 

70.3 

9.0 

63.6 

36.3 

.690 

6.30 

.42 

.69 

23 

63.0 

9.1 

63.1 

35.0 

.580 

.26 

.12 

.60 

23 

69.6 

8.1 

63.7 

343 

.591 

.41 

3.73 

.63 

3:) 

67.6 

7.0 

62.3 

32.8 

.oOo 

.15 

.19 

.66 

31 

70.1 

8.1 

61.2 

14.3 

.601 

.60 

.85 

.63 

All  tlie  Hygrometrical  elements  are  computed  bj  tlie  Green  wick  ConstanU. 

Digitized  by  Google 


ildeorological  Olsenafions^  xix 


M^tract  of  (he  ItevtlJs  of  fhe  llonrli/  Meleorological  Olserrailom 
Utken  at  (he  Snrvcijor  Geueml's  O^ffice,  Citlcnlfa, 
tji  ihe  mouth  of  March  1SC7. 


Hourly  Cleans,  &c.  of  tlic  Observations  ainl  of  llic  ir^-gromotrlcal  elements 
depcJidt'iit  lliereoii. 


rr  „ 

Cm  -*-a 
O  oj 

-** 

'^^^^ 

IJang«  of  the  Bnroinet<'r 
for  eafli  hour  dm-iijj^ 
the  itioiith. 

il 

c  t 

IJnnsfc  of  the  Tonjpera- 
lure  fd  i"  each  hour 
tlur'ntf  1  he  month. 

DilT. 

UlU, 

T      1  _ 

Inches. 

Liches. 

Inches. 

Inches. 

0 

0 

0 

0 

Mid- 

night. 

29.901 

30.003 

29.806 

0.197 

75.8 

78.8 

71.4 

7.4 

1 

.891 

29.996 

.8(K> 

.196 

75.2 

78.2 

71.0 

7.3- 

S 

.882 

.992 

.794 

.1U8 

74.8 

77.8 

70.2 

7.6 

8 

.873 

.988 

.783 

.2(»5 

71.2 

77.4 

69.8 

7.6 

4 

.869 

.979 

.775 

.201 

73.6 

77.4 

69.3 

8.1 

5 

.880 

.993 

.792 

.201 

73.2 

76.8 

63.6 

8.2 

6 

.896 

30.007 

.806 

.201 

72.8 

76.6 

68.7 

7.9 

7 

.915 

.025 

.817 

.208 

73.3 

78.2 

69.5 

8.7 

8 

.943 

.054 

.837 

.217 

76.2 

81.8 

71.0 

10.8 

9 

.962 

.078 

.854 

.221 

79.0 

84.6 

74.2 

10.4 

30 

.966 

.OSO 

.858 

.222 

82.1 

86.6 

78.0 

8.6 

11 

.955 

.811 

.223 

81.6 

89.2 

78.8 

10.4 

Voon. 

.931 

.036 

.830 

.206 

80.8 

90.6 

79.6 

n.o 

1 

.899 

.(KU 

.795 

.209 

8S.3 

92.i) 

80.2 

11.8 

2 

.868 

29.969 

.769 

.21t) 

89.0 

93.1 

81.2 

12.2 

3 

.843 

.942 

.737 

.205 

8^.6 

94.0 

81.2 

12.9 

4 

.832 

.923 

.725 

.198 

89.3 

91.2 

79.9 

14.3 

5 

.832 

.931 

.725 

.2(H) 

87.4 

^2.2 

75.0 

17.2 

6 

.842 

.938 

.729 

.209 

81.0 

88.2 

76.0 

12.2 

7 

.859 

.969 

.755 

.211 

81.7 

86.0 

75.4 

10.6 

8 

.881 

30.031 

.777 

.254 

79.5 

84.2 

73,6 

10.6 

0 

.901 

.025 

.798 

.227 

78.4 

82.4 

73.0 

9.4 

10 

.916 

.068 

.821 

.237 

77.2 

80.0 

72.0 

8.0 

U 

.907 

.032 

.815 

.217 

76.2 

79.5 

71.8 

7,7 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  "VTct  Eulb 
Thennouieter  Means  are  derived  from  the  observaticns  made  at  the  stveral 
)iouji  during  the  mouth.  ^  t 

Digitized  by  VjOOQ IC 


XX  Meteorological  Olservatiom: 


Alstracl  of  fite  Itesfdfs  of  ihe  Ilourl-y  Meteorological  ObseitaiioM 
taien  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  mouth  of  March  1867. 


Hourly  Means,  <fec.  of  tlio  OlwerTations  and  of  tlie  Hygrometrical  demeAtt 

depciuloiit  tlicreon. — ( Continued.) 


Hour. 


I 


fl4 


P 
O 

P 


-I 


•rrg 
Sis 

sag* 


s  2 

e  e  3 

ft'  O'S 


0 

0 

o 

0 

Tucbcs. 

T.  gr. 

T.  gr. 

Mid- 

nigbt. 

71.9 

3.9 

69.2 

6.6 

0.708 

7.70 

1.84 

0.81 

71.8 

3.4 

09.4 

5.8 

.713 

.77 

.60 

.83 

2 

71.6 

3.3 

69.2 

5.6 

.708 

.72 

.54 

.83 

8 

71.3 

2.9 

69.3 

4.9 

.711 

.76 

.34 

.85 

4 

71.0 

2.6 

69.2 

4.4 

.70S 

.76 

.18 

.87 

5 

70.7 

2.5 

68.7 

4.5 

.697 

.61 

.21 

.86 

6 

70.4 

2.4 

0S.5 

4.3 

.692 

.69 

•  .12 

.87 

7 

70.6 

2.7 

<;8.4 

4.9 

.690 

.64 

.30 

.85 

8 

71.9 

4.3 

r>8.9 

7.3 

.701 

.63 

2.03 

.79 

9 

73.0 

6.0 

6v*^.8 

10.2 

.699 

.66 

.94 

.73 

10 

73.7 

8.4 

67.S 

14.3 

.677 

.27 

4.24 

.63 

11 

73.9 

10.7 

66.4 

18.2 

.ei6 

6.91 

6.48 

.66 

Noon. 

74.3 

12.5 

66.8 

20.0 

.665 

.97 

6.24 

.53 

1 

74..G 

13.7 

66.4 

21.9 

.644} 

.85 

.95 

.50 

2 

74.6 

14.4 

m  .0 

23.0 

.638 

.76 

7.33 

.48 

3 

74.6 

15.1 

65. 1 

24.2 

.626 

.62 

.71 

.46 

4 

74.3 

15.0 

65.3 

24.0 

.623 

.60 

.61 

.46 

6 

74.0 

13.4 

()6.() 

21.4 

.638 

.78 

6.67 

.60 

6 

73.6 

10.6 

66.1 

17.9 

.640 

.84 

6.33 

.56 

7 

73.2 

8.5 

67.2 

14.6 

.661 

7.13 

4.24 

.63 

8 

72.6 

6.9 

67.8 

11.7 

.677 

.30 

3.36 

.69 

9 

72.6 

5.9 

68.4 

10.0 

.690 

.47 

2.84 

.73 

10 

72.1 

6.1 

68.5 

8.7 

.692 

.61 

.44 

.76 

11 

71.9 

4.3 

68.9 

7.3 

.701 

.63 

.03 

.79 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Constanta. 

/Google 


Digitized  by  ' 


ni 


dhitraet  of  ihe  "RemlU  of  the  HoMrly  Meieorological  Ohservaiioii9 
taken  at  the  StuDeyor  General's  Ofiice,  Calcutta, 
ifi  the  mofith  of  March  1867. 


Solar  Eadiation,  "Weatlier,  &c. 


Date.  1 

Max.  Solar 
radiation. 

Hi 

2  *  § 

O  B  g 

Prerailinff 
direction  of  the 
Wind. 

Max.  Pres. 
sure  of  Wind. 

General  aspect  of  tlie  Sky. 

1 
2 

8 
4 
6 

6 

7 

8 
0 

10 

11 
12 
13 

14 

15 

16 
17 

18 
19 

o 

128.0 
127.6 

130.0 
131.0 
131.0 

124.4 

130.0 

1270 
181.0 

129.5 

129.4 
132.0 
122.0 

180.0 

132.6 

IncheR 
0.10 

0.02 

8.  S.  W.  &  N.  W. 
S.  S.  W.  &  variable. 

S.  S.  W.&  variable. 
S.  k  S.  S.  W. 
S.  &  S.  S.  W. 

S.W.  &S.  byW. 
Variable. 

W.  by  S.  &  E.  by  S. 
S.  S.  E.  &  variable. 

N.  W.  &  variable. 

S.  S.  W.  &W.S.  W. 
W.  by  S.  &  variable. 
S.byW.&S.  S.  W. 

S.  &  S.  S.  w. 

s.  s.  w. 

8.  AW. 
8. 

8.  A  8.  K 
8.&S.W. 

lb 

Clear.  Foggy  from  4  to  8  a.  m. 

Clear  to  1.  p.  m.  Scatd.  "^i  to  6 
p.  H.  Clear  afterwards.  Slight- 
ly ^oggy  a*  ^  <fc  6  A.  11. 

Clear. 

Clear. 

Clear  to  5  a.  M.  Scatd.  to  7 
p.  M.,  clear  afterwards. 

Clear  to  10  a.  M.  Scatd.  \i  after- 
wards.  Lightning  to  K.  at  9 
p.  M. 

Clear  to  6  a.  M.  Scatd.  V>i  to 

noon.  Scatd.       to  6  p.  m., 

clear  afterwards. 
Char  to  2  A.  u.  Scatd.  Vi  &\i 

to  6.  M.  p.,  clear  afterwards. 
Clear  to  6  p.  m.  Scatd.  '^i  to  6 

p.  H.  Overcast  afterwards. 

Lightning  at  7,8  &  11  p.  m. 

Thunder  at  8  p.  m.  Light  rain 

from  7  to  10  p.  m. 
Clear  to  2  a.  m.  Scatd.  Vi  to  8 

p.  M.  Overcast  afterwards. 

Lightning.  Tbunder,  A  slight 

ram  at  9  <&  10  p.  m. 
v>^i  to  6  A.  M.  Scatd.  Vsi  aft;er- 

wards. 

Clear  to  11a.  m.,  clouds  of  dif- 
ferent kinds  afterwards. 

Scatd.  i  to  3  p.  h.  Scatd.  \  i 
to  6  p.  M.,  clear  afterwards. 
Slightly  fo^^y  at  6  &  7  A.  sr. 

Scatd.  '"i  to  5  A.  M.  Scatd  Vi 
to  10  A.  M .  Scatd.  \i  after- 
wards. 

Clear  to  5  p.  m.  Overcast  after- 
wards. High  wind  at  8  <&  9 
p.  M.  Slight  rain  at  9  p.  M. 

Clear  nearly  the  whole  day. 

Scatd.  v.i  to  3  A.  m.,  clear 
afterwards. 

Scatd.  \i  nearly  the  whole  day. 

Scatd.  \i  to  9  A.  m  .  Clear  to  3 
p.  M.  "  i  afterwards.  Thunder 
at  6  A  7  p.  M.  Lightning  from 
6  to  8  p.  M.  Slight  ram  at  T 

p.  M. 

Digitized  by  V^OOQ IC 


Meteorological  OtservatlonM. 


Ahsti-act  of  ihe  llesnlf^  of  the  Honrlif  Meteorological  OhervatioM^ 
taken  at  the  Survet/or  General's  Office,  Calcutta, 
ill  the  month  of  March  1867. 
Solor  EadiatioiK  Weatlier.  Ac. 


'c  o 
.  ^ 

4t 


a*" 


Z  1^  „ 

o  riioiios 


122.0 
137.5 

127.6 
123.0 

122.5 
132.0 

127.5 


124.5 
119.6 

119.6 
126.0 


Prevailinff  2;= 

■ 

direction  of  the  , 

'  o 

Wind.  I  £  ^ 


lb 


0.01  S.  S.  E.  k  variable. 


0.11 


1.15 


0.15 


S.  S.  W.  Sl  variable. 
S.  S.  E.  &  S.  W. 

X.  W.  k  S. 

W.  &  N.  N.  E. 

N.  W.  k  N. 

S.  W.  &  S.  by  W. 

Yarrlable. 


W.N.W.&  variable 
i\.  W. 

N.  N.  W. 


S.  &  S.  W. 


Greneral  aspect  of  the  Sky. 


Overcast  ti  6  a.  m.  Scatd. 
afterwards.  LigUtninj^  to  E 
at  9  p.  M.  Light  rain  at  2^ 
M.  k  5i  V.  M. 
Scatd  \i  to  4  a.  m.  Scatd. 

afltwards. 
vScatd.  '-i  to  5  P.  m.  Overcast 
aftt-rwards.  High  wind  at  8 

6  11  p.  M.  Lightning  at  7  & 
8  p.  M.  Rain  at  8, 10  &  11  p.m. 

Thin  clouds  to  8  a.  m.  Vi  to  5 

p.  M.  Scatd.  \i  afterwards. 
\i  to  6  A.  K.  '^i&X-i  to7P.  M. 

\^Ji  afterwards.  High  wind. 

Lightning  k  Thunder  at  4  P. 

M.  Kain  at  4  &  5  p.  M. 
Scatd.  \i  tn  3  a.  m.  Overcast  Io 

7  A.  M.  W  to  5  p.  M.,  clear 
afterwards. 

Clear  to  6  a.  M.  Scatd.  \i  to  I 
p.  M.  Scatd.  Vi  to  5  P.  M., 
clear  afterwards.  Lightning 
to  W.  at  10  &  11  p.  M. 
Scatd.  '^i  to  5  a.  m.  Scatd  V  ^ 
2  p.  M.  Overcast  afterwards. 
High  wind  from  8  to  11  p.  M. 
Lightning  from  1  to  ,3  a.  m. 
k  at  10  p.  M.  Thunder  at  7  A 
10  p.  H.  Rain  from  6  tD  7  p.  m. 
&  at  10  k  11  F.  M. 
Chiefly  \i 

Clear  to  5  a.  M.  W  to  6  P.  M., 

clear  afterwards. 
Clear  to  5  a.  M.  Scatd.  \i  to  9 
A.  M.  Overcast  afterwards. 
Slight  rain  at  4  &  5  r.  M. 
Clear. 


M  Cirri,  —  i  Strati,' 
Cluuuli." 


4  Cumuli,^— i  Cirro-sti-ati,     i  Cumulo  strati,^!  i^iwbi, 

/Google 


Digitized  by  ' 


Mefeoroloffical  OlienatibnM, 


xxiii 


Alstraet  qf  ilie  TtwklU  of  the  Ilonrli/  Meleorologieal  Olsertaltont 
iiikea  at  the  Smrej/or  General's  Office,  CukaUa,  in  the 
moHih  of  March  18G7. 

MoMTnLT  Hesults. 


IncLcs. 

^ean  Leiglit  of  ilie  Bar-^nictcr  for  tlie  inonlli...  ...         ...  29.894 

Max.  lieiffht  of  Ibe  Uaroiiifl<»r  occurred  at  10  a.  m.  on  llie  9th       ...  30.080 
Mid.  heiglit  of  tlie  Barometer  occurred  at  4cVo  p.m.  oii  ibe  2l8ti^22bd  29.725 
JS'j'/refiftf  r£/W(7e  of  the  Barometer  during  tbe  nioiitli       ...  ...  0.3o5 

Mean  of  tbe  daily  Max.  Pressures    ...  ...  ...  ...  29.970 

Ditto      ditto     Min.       ditto       ...  ...  ...  ...  29.821 

Mean  daily  rantje  of  the  Barometer  during  the  mouth   ...  ...  0.149 


Mean  Dry  Bulb  Tliermomeler  for  the  month      ...    80.1 

Max.  Temperature  occtirrod  at  4  p.  if.  on  tbe  3rd    94.2 

Min.  Temperature  occurred  at  5  a.  m.  on  tbe  31st    C8.0 

Extreme  range  of  tlio  Temperature  during  tbe  month    25.6 

Mean  of  tbe  daily  Max.  Temperature  ...  ...    89.9 

Ditto     ditto      Min.       ditto,      ...  ...    72.5 

Mean  daily  range  of  the  Temperature  during  the  month...  ...  17.4 


Mean  Wet  Bulb  Tliermometer  for  the  month    ...          ...          ...  72.7 

Mean  Dry  Bulb  Tbermometer  above  Mean  Wet  Bulb  Thermometer  7.4 

Computed  Mean  Dew-ix)int  for  tbe  month        ...          ...          ...  C7.5 

Mean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point  ...  12.0 

Inches. 

Mean  Elastic  force  of  Vapour  for  the  month  ...         ...         ...  0.670 


Troy  grain. 

Mean  Weight  of  Vapour  for  the  month         ...  ...         ...  7.23 

Additional  Weiebt  ot  A* apour  required  for  complete  sat uratirn  ..  3.61 
Mean  degree  of  humidity  lor  the  muntb,  complete  saturation  being  unity  0.07 


Inches. 

BainedOdays, — Max.  fall  of  rain  during  24  hours        ...         ...  1.15 

Total  amount  of  rain  during  tbe  month  ...  ...         ...  1.57 

Total  amount  of  rain  indicated  by  the  Gauge  attached  to  the  anemo- 
meter dnring  the  month      ...    ...         ...  I.J'O 

Preyailing  direction  of  the  Wind   ...         ...      S.  Jt  S.  S.  W. 

Digitized  by  GooqIc 
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Meteorological  06$ervalion4. 
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AMract  of  the  Results  of  the  Ilourlr/  MeteoroUnfical  Ohsen^aiions 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  April  1867. 

Latitude  22^  33'  r  North.   Longitude  88°  20'  Sr  East 

Height  of  the  Cistern  of  tlie  Standard  Barometer  above  the  sea  level,  18.11  feet. 

Daily  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 
deponJcnt  thereon. 


Range  of  the  Barome  ter 
during  the  day. 


Range  of  the  Tompera- 
ture  during  the  day. 


Date. 

C  «  CO 

ea  ^ 

Max. 

Min. 

Diff. 

I  Mean!) 
Thernu 

Max. 

Min. 

Diff. 

Inches 

Tnpli 

Inches. 

Inches. 

0 

Q 

Q 

Q 

1 

X 

20  718 

0.165 

82.4 

95.2 

73.0 

22.2 

O 

.819 

.674 

.1  45 

8 1.6 

90.6 

7.^  2 

4  O.md 

21.4 

Q 
O 

I'll 

.818 

.650 

.168 

85.6 

98.0 

75  8 

4  tf.KJ 

22.2 

.725 

.802 

.670 

.132 

85.5 

90.8 

76.3 

20.5 

ft 

9 

•  f 

.639 

.115 

87.4 

101.2 

77  8 

2^  4. 

A 

.815 

.698 

117 

88.7 

102.5 

77  fi 

24.9 

7 

.769 

!868 

.162 

8S.0 

98.5 

80.0 

18^5 

8 

.770 

.852 

.710 

.142 

8(5.3 

9S.0 

77.2 

20.8 

9 

.797 

.885 

.723 

.162 

80.3 

97.9 

77.4 

20.5 

10 

.815 

.886 

.726 

.1(30 

82.9 

97.4 

75.8 

21.6 

11 

,  .802 

.872 

.720 

.152 

81.0 

93.0 

7L4 

21.6 

12 

.846 

.936 

.778 

.158 

81.8 

91.0 

71.0 

17.0 

13 

.895 

.954 

.810 

.LU 

80.1 

8S.0 

73.4 

14.6 

14 

.799 

.881 

.696 

.185 

82.« 

92.8 

73.4 

19.4 

15 

.769 

.839 

.712 

.127 

85.J 

95.8 

78.2 

17.6 

16 

.803 

.919 

.740 

.179 

84.0 

92.7 

76.2 

16.5 

17 

.898 

.962 

.829 

.134 

79.7 

8S.t 

71.2 

17.2 

18 

.895 

.969 

.821 

.IIH 

82.1 

92.2 

75.0 

17.2 

19 

.852 

.942 

.760 

.182 

8t.5 

96.6 

74.5 

22.1 

20 

.787 

.858 

.714 

.114 

85.8 

97.4 

76.4 

21.0 

21 

.742 

.802 

.698 

.104 

81.1 

97.8 

77.4 

20.4 

22 

.786 

.845 

.691 

.151 

8L6 

95.6 

76.4 

19.2 

23 

.821 

.901 

.749 

.1.52 

8.5.1 

94.6 

7  5.0 

18.6 

24 

.777 

.830 

.675 

.155 

85.1 

93.6 

,  78.6 

15.0 

25 

.771 

.827 

.694 

.133 

85.2 

93.6 

.  79.5 

11.1 

26 

.851 

.930 

.756 

.174 

84.6 

91.8 

'  78.1 

,  13.7 

27 

.8i7 

.915 

.767 

.148 

85.9 

'  97.0 

i  76.6 

2)4 

28 

.780 

.868 

.706 

.162 

87.5 

97.  t 

i  79.6 

17.8 

29 

.748 

.829 

.668 

.161 

89.2 

9i).6 

'  81.2 

18.4 

30 

.734 

.803 

.657 

.146 

89.6 

!  99.4 

,  81.4 

! 

18.0 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived,  from  the  hourly  observations,  made  during 
tk*d*y. 
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Abstract  of  lite  BesuJls  of  ilie  Kourlij  Meteorological  Ohservat'wni 
iaJceu  at  the  Snrrc^'or  GeneraVs  O^Jice,  Calcutta, 
ill  the  moulh  of  Aj)ril  18G7. 


Daily  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon. — (Cant  in  tied. J 


Date. 


o 


P 


o 
Q 


53 


o 

0 

0 

o 

j  Inches. 

T.  gr. 

T.  cr. 

1 

74.2 

8.2 

68.5 

13.9 

'  0.692 

7.41 

4.17 

0.61 

2 

71.6 

10.0 

67.6 

17.0 

,  .672 

.19 

5.20 

.58 

3 

75.7 

9.9 

6S.S 

16.8 

.699 

1  .45 

.31 

.5S 

4 

7G.0 

9.5 

69.3 

16.2 

1  i^^ 

*  .58 

.14 

.60 

6 

76.8 

10.6 

70.1. 

17.0 

!  .736 

.82 

.63 

.58 

6 

77.2 

11.5 

7(K3 

18.1. 

:     .73  i 

.79 

6.17 

.56 

7 

75.6 

12.1. 

'  6N.2  1 

19.8 

i  .6s6 

.28 

.40 

,  .53 

8 

73.2 

13.1 

1  1 

22.3 

;  .597 

6.36 

.66 

.19 

9 

71.8 

11.5 

19.6 

.653 

.94 

•08 

1  .53 

10 

72.5 

10. 1 

17.7 

,  .621 

.6<> 

5.13 

.57 

11 

73.7 

7.3 

;  6S.6  ' 

12.1 

'  .695 

7.19 

3.65 

.67 

12 

75.0 

6.8 

7n.2 

11.6 

,  .732 

.S6 

.51 

,C0 

13 

73.6 

6.5 

11. 1 

>  .701 

.59 

.25 

.70 

14 

74.7 

8.1 

69.0 

13.8 

.701 

.51 

4.21 

.61 

15 

78.3 

7.0 

73.1  ' 

11.9 

.811 

8.66 

3.9S 

.oa 

16 

73.6 

10.4 

66.3 

17.7 

.611 

6.89 

5.28 

.57 

17 

72.0 

7.7 

66.6 

13.1 

.651 

7.02 

3.70 

.66 

18 

74.1 

7.7 

69.0 

13.1 

.704 

.56 

.95 

.06 

19 

74.9 

9.6 

6S.2  ' 

16.3 

.6S6 

.31 

5.01 

.59 

20 

75.4 

10.  j. 

68. 1  1 

17.7 

.()81 

.28 

.55 

.57 

21 

75.2 

8.9 

69.0 

15.1 

.701 

.53 

4.6S 

.(52 

22 

75.5 

9.1  ; 

69.1  i 

15.5 

.7o<)  , 

.53 

.86 

M 

23 

77.4 

7.7  1 

72.0  1 

13.1 

.776  ; 

8.28 

.29 

.66 

21 

79.0 

6.4  1 

71.5  1 

10.9 

.8W 

.98 

3.70 

.71 

25 

78.8 

6.i  1 

71.3 

10.9 

.835 

.92 

.69 

.71 

26 

78.6 

6.0  , 

71.1  I 

10.2 

.838 

.97 

.42 

.72 

27 

78.4 

7.5  ! 

73.1 

12.8 

.803  1 

.56 

4.31 

.67 

28 

79.5 

8.0  1 

74.7 

12.8 

.SM6  1 

.99 

.50 

.67 

29 

79.8 

9.t 

71.2  1 

15.0 

.832 

.82 

5.31  , 

.62 

30 

80.7 

8.9  1 

i 

75.1  ; 

1 

11.2 

1 

.865  1 

9.17 

.16  j 

.61 

All  the  Hygrometrical  elements  ai'e  computed  by  the  Gre^nwick  Constant*. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  General's  0^(Jice,  Calcutta, 
in  the  mouth  of  Ajjril  18(37. 


Hourly  Means,  &c.  of  the  01)sprTations  and  of  tlie  Ilygrometrical  elementt 
depciulent  tlicreon. 


c  s 

IJan^ifo  of  llie  B.iroinctcr 

I?nii£(o  of  the  Tempera* 

j 
i 

«  u 

for  eacli  L<nir  during 

p;  ^ 

tnre  for  each  hour 

1 

'tc  ^  ^ 

the  month. 

during 

the  month. 

Hour.' 

P  § 

C  ^  -M 

Max. 

Min. 

DiiT. 

si 

Max. 

Mlu. 

Diflr. 

J;  Cj 

— ::! — 

Inches. 

Inches. 

Jnclies. 

0 

0 

0 

0 

29.802 

on  n  <  n 

70  6 

8-1.6 

74.6 

10.0 

1 

J. 

.989 

.711 

.228 

70  1 

81.4 

73.8 

10.6 

2 

/SI 

.7^*5 

.218 

7S  (1 

83.7 

73.0 

10.7 

Q 
o 

771, 

.916 

.687 

.229 

7s  < ) 

83.0 

72.8 

10.2 

He 

7i;<) 

.900 

.()75 

.225 

i  i  -O 

82.0 

71.4 

10.6 

o 

7s't 

.b\)o 

.6N0 

.215 

77  0 

81.5 

71.4 

10.1 

a 

.915 

70*) 

.2<  '6 

76.9 

81.4 

7 

182 1 

.955 

.718 

!237 

78.5 

82.6 

73.5 

9.1 

8 

.817 

.960 

.741 

.219 

82.0 

87.0 

76.0 

li.O 

9 

.StI'J 

.9<;9 

.719 

.220 

85.3 

90.1 

78.6 

11.8 

10 

.80], 

.96  i 

.751 

.210 

88.3 

93.() 

81.6 

12,0 

11 

.854 

.963 

.748 

.215 

90.5 

96.2 

81.8 

14.4 

Noon. 

.954 

.727 

.227 

92.6 

08.3 

14.8 

1 

.^i»3 

.923 

.691 

.232 

9  1.2 

l«H).l, 

80.1 

14.0 

2 

.773 

.670 

.222 

95.1 

10-J.O 

87.1 

11.6 

3 

.7  It 

.86i» 

.653 

!2'"')7 

95.0 

102.5 

8r,.6 

15.9 

4 

;  .730 

.835 

.6 19 

.186 

93.8 

102.0 

87.1 

14.6 

5 

.7-2t) 

.8-29 

.639 

91.2 

10'0.6 

79.0 

21.6 

6 

.731- 

.838 

.657 

.181 

ss.  t 

9().S 

t  77.1 

19.4 

7 

.7ol 

.851 

.6t)S 

.186 

86.2 

92  6 

!  78.8 

13.8 

8 

.77»*) 

.873 

.691 

.1S2 

«l.O 

8K.9 

'  77.0 

12.9 

9 

.7^7 

.9CK) 

.710 

.190 

82.7 

8S.f{ 

76.6 

12.0 

10 

.807 

.930 

.72 1 

.2*  )6 

81.6 

86.0 

75.8 

10.2 

11 

.801 

.936 

,723 

.213 

8U.6 

85.1 

75.8 

9.6 

The  Mi^an  Hei?;lit  of  tlie  Barometrr,  as  iikewi>e  the  Dry  and  Wet  Bulb 
Thernioineter  Mean^  are  derived  from  the  observations  made  at  the  sereral 
lioarB  during  the  month. 
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Abstract  of  the  HesuJts  of  the  Hourly  Meteorological  Ohservatiom 
tiiken  at  the  Survet/or  GeneraVs  Office,  Calcutta, 
171  the  month  of  April  1867. 


Hourly  Means,  <&c.  of  tlie  Obserrations  and  of  tbe  Hygrometrical  elementi 
dependent  thereon. — f Continued.) 


Hour. 

Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Drv  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
Yapour. 

Mean  Weight  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satura- 
tion being  unity. 

o 

0 

0 

0 

Inches. 

T.  gr. 

T.  gr. 

Mid- 

night. 

74.9 

4.7 

71.6 

8.0 

0.766 

8.27 

2.42 

0.77 

74.8 

4.3 

71.8 

7.3 

.771 

.33 

.20 

.79 

2 

74.6 

4.1 

71.6 

7.0 

.766 

.28 

.10 

.80 

3 

74.3 

3.7 

71.7 

6.3 

.768 

.33 

1.86 

.82 

4 

74.2 

3.3 

71.9 

5.6 

.773 

.38 

.66 

.84 

5 

74.0 

3.0 

71.9 

5.1 

.773 

.40 

.49 

.85 

R 

\j 

73.9 

3.0 

71.8 

5.1 

.771 

.37 

.49 

.85 

7 

74.7 

3.8 

72.0 

6.5 

.776 

.38 

.97 

.81 

8 

76.0 

6.0 

71.8 

10.2 

.771 

.28 

3.19 

.72 

9 

76.5 

8.8 

70.3 

loO 

.734 

7.84 

4.80 

.62 

10 

77.0 

11.3 

70.2 

18.1 

.732 

.76 

6.04 

.66 

11 

77.0 

13.5 

68.9 

21.6 

.701 

.40 

7.32 

.50 

Noon. 

77.2 

15.4 

68.0 

24.6 

.681 

.16 

8.47 

.46 

1 

77.5 

16.7 

67.5 

26.7 

.670 

.03 

9.33 

.43 

2 

77.6 

17.5 

67.1 

28.0 

.661 

6.92 

.87 

,41 

3 

77.7 

17.3 

67.3 

27.7 

.666 

.96 

.78 

.42 

4 

78.2 

15.6 

68.8 

25.0 

.699 

7.33 

8.85 

.45 

5 

77.3 

13.9 

69.0 

22.2 

.706 

.42 

7.60 

.49 

6 

76.9 

11.5 

70.0 

18.4 

.727 

.71 

6.13 

.66 

7 

76.8 

9.4 

70.2 

16.0 

.732 

.79 

5.20 

.60 

8 

76.2 

7.8 

70.7 

13.3 

.744, 

.97 

4.20 

.66 

9 

75.6 

7.1 

70.6 

12.1 

.741 

.95 

3.77 

.68 

10 

75.4 

6.2 

71.1 

10.5 

.753 

8.10 

.24 

.71 

11 

75.1 

5.5 

71.2 

9.4 

.756 

.16 

2.86 

.74 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Constants. 
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Abstract  of  the  Results  of  tie  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  GentraVs  Office,  Calcutta^ 
in  the  month  of  April  1867. 
Solar  Padiation,  Weather,  &c. 


c  > 

p  *  S 

O  o 


1§ 

SI 


PreTailing 
direction  of  the 
Wind. 


.  V- 

H  o 

OS  o 


General  aspect  of  tlie  Sky. 


o 

127.6 
129.0 

130.0 
134.8 
132.8 
134.0 
134.0 

132-2 

132.6 


130.0 
126.0 

126.0 

122.0 

126.0 
126.0 
129.9 

126.0 

127.6 
129.0 


1  nches 


0.04 


0.06 


0.13 


S.  S.  W.  k  S.  W. 
S.  by  W.  &  S.S.  W. 

S.  W.&S.  S.  E. 
S.  S.  E.  k  S.  S.  W. 
S.S.  W.  &S.S.E. 
N.W.&  variable. 
W.  k  variable. 

Variable. 

S.  W.  &  variable. 


E.  S.  E.  k  variable. 


S.  S.W.&S.ifeS.S.E, 


S.  E.  k  S.  S.  W. 

S.  W.&  variable. 

S.  S.E.&N.W. 
S.  W.  k  s. 
Variable. 

8.  W.  k  variable 

S.  S.  W.  k  s.  w. 
s.  w.&w.  s.  w. 


lb 

1.4 
2.7 

1.2 
1.4 
1.4 
0.4 
3.2 

2.7 

0.6 


22.0 
4.4 

2.6 

0.2 

0.3 
1.4 
6.3 

10.0 

2.0 
0.7 


Clear. 

Chiefly  clear.  Lightning  to  S  & 

5  E  at  8  p.  u. 
Clear. 

'Chiefly  clear. 
'Clear. 

Chiefly  clear. 

Clear  to  7  a.  m.  Stratoni  to  11 

A.  M.  Seatd.  W  afterwards. 
Scatd  \i  to  6  a.  m.  Scatd.  Vi 

afterwards. 
Clear  to  4  a.  m.  Scatd.  \  i  to  8 
A.  M.  Seatd.  Vsi  afterwads. 
Lightning  to  W.  &  iS.  at9  & 
10  p.  M. 

Clear  to  4  a.  m.  Stratoni  to  4  p. 
M.  Overcast  afterwards,  high 
wind  k  slight  rain  at  6  <fe  6 
p.  M.  Thunder  at  6  &  7  P.  M. 
Lightning  to  S  at  7  &  8  p.  m. 
w-i  to  4  A.  M.,  clear  to  10  a.  m, 
Scatd.  ^i  to  5  p.  M.  Overcast 
to  8  p.  M.,  clear  afterwards. 
Thunder,  Lightning  &  slight 
rain  at  6  &  7  p.  m.  High  wind 
at  li  p.  M. 
Clear  to  7  a.  M.  Scatd.  Vi  to  7 
p.  M.  Overcast  afterwards. 
Light  rain  at  4J  &  9  p.  m. 
\i  to  6  A.  M.  Stratoni  to  10  a.  m. 
Scatd.  Vi  to  3  p.  M.  Scatd. 
^  i  afterwards. 
Clear  to  9  a.  m.  Scatd.  '^i  to  6 

p.  M.,  clear  afterwards. 
Scuds  from  S  to  8  a.  m.  Clouds 
of  different  kinds  afterwards. 
Scatd.  \i  to  7  A.  m.  Scatd.  Vi 
afterwards.  High  wind  at  9  J 
p.  M. 

Overcast  to  6  a.  m.  Scatd.  Vi  to 

6  p.  M.,  clear  afterwards. 
High  wind  at  2i  A.  M.  Eain 
at  1  &  3  A.  M. 

Vi  nearly  the  whole  day.  Light 

I    rain  at  fJj  p.  m. 

Clear  nearly  the  whole  day. 
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Abstract  of  the  Uesnlts  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  April  1867. 
Solar  Rndiation,  Weather,  <fec. 


,  ^  e3  a 


Prevailing       1  ? 
direction  of  the  ! 

!    M  O 

Wind.  I  v2  t 

^  i 

"lb " 


j    o  iuches] 
20  132.2  S.W.  &W.  N.  W. 


21   130.5  0.05 

125.0 

128.0 

126.0 
135.0 


116.0 

130.0 
130.4. 

132.0 
130.0 


s.  w.  &  w.  s.  w. 

Variable. 

S.  S.  E.  &  S.  E. 

S.  &  S.  W, 

s.  w.  &  s. 
s.  w. 


S.  by  W.  &  S. 
IS.  W.  &  S.  S.  W 

S.  S.  W.&  variable. 


S.  S.  W.&  S.  W. 


6.8 

1.3 

0.4 

3.9 
4.0 

4.0 


1.4 
1.0 

1.0 


0.9 


General  aspect  of  the  Sky. 


Vi  to  2  A.  M.,  clear  to  10  a.  m. 
Seatd.  Vi  to  7  P.  m.,  clear 
aftt»rwards.  Light  rain  at  6 
p.  M. 

Clear  to  2  p.  M.,  clouds  of  dif- 
ferent kinds  afterwards.  Hi^h 
wind  at  4^  p.  M.,  Slight  rain 
at  5  &  6  p.  M. 

Vi  to  4  A.  M.,  clear  to  3  p.  m. 
^i  afterwards.  Lightning  to 
N.  E.  from  7  to  9  p.  m. 

Scatd.  W  to  6  A.  M.  Seatd.  rCx 
to  7  p.  M.,  clear  afterwards. 
Light  rain  at  5.\  p.  M. 

ChieHy  clear.  High  wind  k 
Lightning  at  8  &  9  P.  M. 

Clear  to  4  a.m.  Seatd.Vito2p. 
M.  wi  af  terwards. High  wind 
from  7  i  to  ^'oon  &  at  8  p.  m. 
Thunder  at  3  P.  M.  Lightning 
to  W.  at  8  p.  M. 

Scatd.  Vi  &  '^i  to  7  a.  m.  Stra- 
toni  to  4  p.  M.  Vi  afterwards. 
High  wind  &  Light  rain  at 
9.i  p.  M. 

Cliiefly  clear. 

Cloar  to  6  A.  M.  Scatd.  \i  to  5 

p.  M.,  clear  afterwards. 
Clear  to  2  a.  m.  Scatd.  \i  to  10 

A.  M.  Scatd.Vi  to  7  P.  M., 

clear  afterwards. 
\i  to  1  p.  M.  Scatd.  ^i  to  6  P. 

H.,  clear  afterwards. 


/  i  Cirri,  —  i  Strati,'^!  Cumuli, w  Cirro-strati,  ^  i  Cumulo  8trati,^i  Nimbi, 


""i  Cirro  cumuli. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  (he  Surveyor  GeueraVs  Office,  Calcutta,  in  the 
month  of  April  1867. 

Monthly  Results. 


Indies. 


Mean  Lei  gilt  of  the  Barometer  for  the  men  th...  ...  ...  29.793 

Max.  beiglit  of  the  Barometer  occurred  at  9  a.  m.  on  the  18tli  ...  29.1'G9 

Min.  height  of  the  Barometer  occurred  at  5  p.  M.outhe  5th  ...  29.039 

jCW/'^we  rtiw^tf  of  the  Barometer  during  the  month       ...  ...  0.330 

Mean  of  the  daily  Max.  Pressures     ...  ...  ...  ...29.809 

Ditto       ditto      Min.       ditto       ...  ...  ...  ...  29.719 

Mean  daily  range  of  the  Barometer  during  the  month  ...  ...  0.160 


o 

Mean  Dry  Bulb  Tliermometer  for  the  month      ...    84.9 

Max.  Temperature  occurred  at  3  p.  m.  on  the  6th    102.5 

Min.  Temperature  occurred  at  6  a.  m.  on  the  17th    71.2 

^Extreme  range  of  the  Temperature  during  the  month       ...       ...  31.8 

Mean  of  the  daily  Max.  Temperature...          ...    95.7 

Ditto      ditto       Min.       ditto.      ...          ...    76.5 

Mean  daily  range  of  the  Temperature  during  the  month...         ...  19.2 


Mean  Wet  Bulb  Thermometer  for  the  month    ...          ...          ...  76.0 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer  8.9 

Computed  Mean  Dew-point  for  the  month        ...          '..          ...  69.8 

Mean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point  ...  15.1 

Inches. 

Mean  Elastic  force  of  Yapour  for  the  month  ...  ...  0.722 


Troy  grain. 

Mean  Weight  of  Vapour  for  the  month         ...  ...  ...  7.71 

Additional  Weight  of  Vapour  required  for  complete  saturation  ...  4.78 
Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity  0.62 


Inches. 

Rained  10  days, — Max.  fall  of  rain  during  24  honrs      ...         ...  0.13 

Total  amount  of  rain  during  the  month  ...  ...  ...  0.27 

Total  amount  of  rain  indicated  by  the  Gauge  attached  to  the  anemo- 
meter during  the  month      ...  ...        ...         ...  ...  0.21 

Prevailing  direction  of  the  Wind   ...  S.  TV  &  S.  S.  W. 
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AUtract  of  the  BesnlU  of  ike  Hourly  Meteorological  OlaervatioM 
taken  at  the  Survei/or  GeneraVa  Offit^e,  Calcutta, 
in  the  month  of  May  1867. 

Latitude  22''  3.3'  V  North.   Longitude  88^  20'  34"  Eash 

fieiglitof  t'le  Cistern  of  the  Standard  Barometer  above  the  sea  level,  18.11  feot. 

Daily  Means,  J^c.  of  the  ObservationA  and  of  Ihe  Hygrometrical  elements 
dependent  (hereon. 


l^niige  of  the  Barometer 
during  the  day. 


Kange  of  the  Tempera- 
ture during  the  day. 


Date. 

X  3o 
c^^ 

a-  * 

Max. 

Min. 

Diff. 

Mean  D 
Tbermc 

Max. 

Min. 

Diff. 

iuclies. 

Inches. 

Jncueft. 

i  uclies. 

o 

0 

o 

0 

1 

X 

9Q  TQA 

n  1  K/t 

88.3 

QO  Q 

/o.o 

91  K 
2S1.0 

9 

« 

./  Ow 

.oO'li 

.DO  L 

.  Joo 

88.2 

VvAj 

Mil  fi 

Ifi  9 

Q 

V 

.1)/  o 

.  JOO 

87.6 

/o.Vf 

91  f\ 

A 

>/ «/ 

.lOD 

89.6 

Ifi  A. 

< 
W 

*ooi 

.JO/ 

ol.v 

99  O 

A 
U 

fi7rt 

.  J  oo 

89.0 

10  9 

/ 

.ooo 

717 

•  too 

88.4 

0 1  .vf 

1A  A. 
JO.4 

8 

.G6I 

.737 

.575 

.162 

88.0 

97.6 

81.2 

16>4 

9 

.630 

.692 

.564 

,128 

88.0 

96.0 

82.2 

13.8 

10 

.m 

.825 

.653 

.172 

87.3 

95.0 

8>).8 

14.2 

11. 

.778 

.838 

.692 

.146 

81.7 

94.6 

76.6 

17.9 

12 

.741 

.802 

.671 

.131 

76.9 

79.3 

76.0 

3.3 

13 

.674 

.729 

.0^)8 

.121 

78.2 

86.4 

72.6 

13.9 

U 

.G») 

.732 

.623 

.109 

81.6 

90.0 

74.6 

16.4 

15 

.681 

.745 

.611 

.134 

85.6 

94.0 

77.4 

16.6 

16 

.660 

.72') 

.608 

.112 

83.4 

88.4 

80.2 

8.2 

17 

.674 

.729 

.601 

.128 

86.1 

96.4 

77.8 

18.6 

18 

.660 

.715 

.589 

.126 

89.6 

lOi.O 

81.2 

19.8 

19 

.638 

.719 

.546 

.174 

88.8 

99.2 

80.0 

19.2 

20 

.644 

*  .696 

.589 

.107 

89.2 

98.8 

81.0 

17.8 

21 

.668 

.730 

.599 

.131 

89.3 

98.6 

82.« 

16.0 

22 

.641 

.704 

.536 

.168 

87.7 

98.4 

8LjO 

17.4 

23 

.671) 

.632 

.507 

.125 

87.6 

06.4 

81.2 

14.2 

24 

.661 

.613 

.489 

.124 

90.0 

99.0 

83.0 

16.0 

26 

.488 

.641 

.419 

.122 

91.6 

99.0 

86.0 

13.0 

26 

.433 

.481 

.374 

.107 

92.6 

102.2 

86.0 

16.2 

27 

.461 

.611 

.401 

.110 

92.6 

106.0 

86.6 

20.5 

28 

.494 

.652 

.407 

.145 

62.2 

103.8 

86.0 

17.8 

29 

.6-29 

.685 

.441 

.144 

91.6 

ioa7 

86.4 

16.3 

ao 

.666 

.614 

.469 

.146 

89.6 

99.2 

81.0 

18.2 

31 

.693 

.642 

.607 

.186 

88.4 

101.6 

81.2 

20.4 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Balb 
Thermometer  Means  are  derived,  from  the  Loorlj  observations,  made  daring 
thedaj. 
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Abstract      the  lUv^lU  of  the  Hourly  Meteorological  Oiservaiiont 
taken  at  tke  Surveyor  General's  Officey  Calcutta, 
in  tke  montk  of  May  1867. 


Dailj  Means,  Jtc.  of  tUc  Obserrations  and  of  the  Hjgrometrical  elements 
dependent  thereon . — ( Continued.) 


Date. 

Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wot. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
vapour. 

Mean  We  i  gh  t  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satu- 
ration being  unity. 

0 

o 

0 

0 

T  U 

Incnes. 

1.  gr. 

1.  gr. 

1 

1*7  rt 
1 1  Xf 

n  ^ 

JLl.o 

IS  1 

I/./  Oa 

7  7ft 

A  Hi. 

v.OO 

2 

78.1 

10.1 

72.0 

16.2 

.776 

8.23 

5.53 

.00 

3 

78.2 

9.4 

72.6 

15.0 

.790 

.40 

.12 

M 

4 

'  81.2 

8.4 

76.2 

13.4 

'  .887 

9.41 

4.92 

.66 

5 

1  79.6 

10.6 

73.2 

17.0 

1  .806 

8.52 

6.07 

.58 

6 

80.8 

8.2 

75.9 

13.1 

'  .879 

9.32 

4.76 

.66 

7 

81.4 

7.0 

77.2 

11.2 

91.6 

.73 

.11 

.70 

8 

80.4 

7.6 

75.8 

12.2 

.876 

.31 

.37 

.68 

9 

81.7 

6.3 

77.9 

10.1 

.937 

.96  ' 

372 

,73 

10 

80.2 

7.1 

75.9 

11.4 

.879 

.36 

4.05 

.70 

11 

74.4 

7.3 

69.3 

12.4 

.711 

7.64 

3.73 

.67 

12 

73.7 

3.2 

71.5 

5.4 

.763 

8.30 

1.56 

.84 

13 

74.0 

3.7 

71.9 

6.3 

.773 

.38 

.87 

.82 

14 

76.6 

4.9 

73.2 

8.3 

.806 

.68 

2.63 

.77 

15 

79.6 

6.0 

75.4 

10.2 

.865 

9.24 

3.52 

.72 

16 

79.9 

3.5 

77.4 

6.0 

.922 

.89 

2.07 

.83 

17 

79.2 

6.9 

74.4 

11.7 

.838 

8.93 

4.02 

.68 

18 

79.9 

9.6 

74.1 

15.4 

.830 

.80 

5.49 

.62 

19 

80.1 

8.7 

74.9 

13.9 

-.851 

9.02 

4.98 

.64 

20 

80.0 

9.2 

74.5 

14.7 

.840 

8.90 

6.26 

.63 

21 

81.5 

7.8 

76.8 

12.5 

.905 

9.57 

4.64 

.67 

22 

81.3 

6.4 

77.5 

10.2 

.925 

.84 

3.72 

.73 

23 

81.5 

6.1 

77.8 

9.8  - 

.934 

.93 

.59 

.73 

21 

83.3 

6.7 

79.3 

10.7 

.979 

10.36 

4.14 

.71 

25 

86.0 

5.5 

82.7 

8.8 

1.090 

11.61 

3.64 

.76 

26 

85.9 

6.6 

81.9 

10.6 

.063 

.19 

4.40 

.72 

27 

85.4 

7.1 

81.1 

11.4 

.037 

10.92 

.67 

.70 

28 

75.3 

6.9 

81.2 

11.0 

.010 

.96 

.49 

.71 

89 

84.1 

7.5 

79.9 

12.0 

0.989 

.43 

.76 

.69 

30 

81.8 

7.7 

77.2 

12.3 

.916 

9.71 

.68 

.68 

81 

80.3 

8.1 

75.4 

13.0 

.865 

i 

.18 

.66 

.66 

Ail  the  Hygrometrical  elements  are  computed  by  the  Greenirich  Constants. 
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Aistract  of  the  Jtesulfs  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  General's  Office^  Calcutta, 
in  the  month  of  May  1867. 


Honrij  MeaoSt  Ac.  of  the  Obflerrations  and  of  the  Kjgrometrical  elementB 
dependent  thereon. 


Hoar. 

Moan  Height  of 
the  Barometer  at 
32<^  Faht. 

Eange  of  the  Barometer 
for  each  hour  during 
the  month. 

Mean  Dry  Bulb 
Thermometer. 

Eange  of  the  Tempera- 
ture for  each  hour 
during  the  month. 

Max. 

Mm. 

Din. 

Max. 

- 

Mm. 

Inches. 

Inches. 

Inches. 

o 

0 

0 

Q 

Mid- 

76.0 

niizht. 

29.660 

29.802 

29.436 

0.367 

83.0 

87.8 

11.8 

.641 

.785 

.434 

.361 

82.7 

87.6 

75.4 

12.2 

S 

.632 

!761 

.419 

.342 

82.2 

87.4 

74.5 

12.9 

8 

.624 

.768 

.416 

.343 

81.9 

87.2 

73.6 

13.6 

4 

.622 

.760 

.422 

.338 

81.7 

8G.8 

72.6 

14.2 

6 

.636 

.770 

.436 

.334 

81.3 

8G.6 

72.5 

14.1 

6 

.660 

.776 

.443 

.332 

81.3 

86.6 

73.0 

13.6 

7 

.667 

.793 

.439 

.364 

82.6 

87.3 

73.6 

13.7 

8 

.686 

.820 

.463 

.357 

85.6 

89.8 

74.0 

16.8 

9 

.697 

.834 

.481 

.363 

88.1 

93.0 

74.3 

18.7 

10 

.696 

.831 

.471 

.360 

90.6 

96.2 

76.7 

20.6 

11 

.686 

.822 

.477 

.346 

92.7 

98.7 

77.0 

21.7 

Noon. 

.670 

.801 

.462 

.339 

94.5 

101.2 

77.4 

23.8 

1 

.646 

.776 

.440 

.336 

95.5 

103.0 

77.0 

26.0 

'  2 

.619 

.742 

.414 

.328 

96.5 

105.6 

77.7 

27.9 

3 

^94 

.7»5 

.398 

.307 

96.6 

106.0 

77.8 

28.2 

4 

.672 

.692 

.380 

.312 

95.7 

108.6 

79.3 

24.3 

6 

.670 

.713 

.876 

.338 

94.0 

103.9 

79.2 

24.7 

.689 

.736 

.374 

.362 

90.3 

98.0 

76.2 

21.8 

7 

.606 

.778 

.393 

.386 

87.8 

96.4 

77.0 

18.4 

8 

.627 

.801 

.416 

.386 

8t).6 

92.0 

76.6 

16.4 

9 

.648 

.836 

.433 

.403 

86.3 

90.6 

76.4 

14.2 

10 

.669 

.838 

.450 

.388 

84.6 

88.6 

76.6 

11.9 

11 

.666 

.820 

.443 

.377 

83.6 

88.4 

76.6 

11.8 

Hie  Mean  Height  of  the  Barometer,  as  likevtise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived  from  the  observations  made  at  the  several 
hffBXB  daring  the  month.  ^  t 
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Milracl  rf  the  HetulU  of  He  Haurlj  Meieorological  Obsertaiicns 

« 

taken  at  ike  Surveyor  GeneraPs  Office y  Calcutta^ 
in  tie  month  of  May  1867. 


'Hoorlj  Heaot,  Ac.  of  tlie  Obflerrationii  and  of  tlio  Hjgrometricml  demenia 
dependent  tJicreon. — (Conlinued.) 


Hour. 

Mean  Wei  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Moan  Elastic  force  of 
Vapour. 

o  2 

'Z.S 

>  3 

*5:  *- 

C  O  • 

o 

lit 

if 

0 

0 

o 

0 

Inches. 

J.,  gr. 

T  ffT 

x.  gr. 

Mid. 

niglit. 

79.1 

3.9 

76.4 

6.6 

0.893 

9.58 

2.24 

0.81 

1 

78.9 

8.8 

1  76.2 

6.6 

.887 

.52 

.20 

.81 

2 

78.9 

3.3 

76.6 

5.6 

.899 

.65 

1.89 

.8i 

8 

78.9 

3.0 

76.8 

6.1 

.905 

.73 

.71 

.85 

4 

78.9 

2.8 

76.9 

4.8 

.908 

.76 

.61 

.86 

5 

78.8 

2.5 

77.0 

4.3 

.910 

.81 

.43 

.87 

6 

78.9 

2.4 

77.2 

4.1 

.916 

.87 

.37 

.88 

7 

79.6 

3.0 

77.4 

6.1 

.922 

.91 

.73 

.85 

8 

80.7 

4.8 

77.3 

8.2 

.919 

.82 

2.90 

.77 

9 

81.2 

6.9 

77.1 

11.0 

.913 

.70 

4.02 

.71 

10 

81.8 

8.8 

76.6 

14.1 

.896 

11 

81.8 

10.9 

75.3 

17.4 

.802 

.08 

6.60 

.58 

Noon. 

82.0 

12.5 

74.6 

20.0 

.R40 

8.81 

7.70 

.53 

1 

82.3 

13.2 

74.4 

21.1 

.8:^ 

.77 

8.22 

.52 

2 

82.4 

14.1 

73.9 

22.6 

.824 

.60 

*  .88 

.49 

8 

82.2 

14.4 

73.6 

23.0 

.817 

.52 

9.0) 

.49 

4 

82.1 

13.6 

73.9 

21.8 

.824 

.61 

8.47. 

.51 

5 

81.9 

12.1 

74.6 

19.1 

.813 

.85 

7.42 

6 

80.8 

9.5 

75.1 

15.2 

.857 

9.06 

6.67 

.62 

7 

80.2 

7.6 

75.6 

12.2 

.871 

.25 

4.35 

.68 

8 

80.1 

6.4 

76.3 

10.2 

.890 

.50 

3.60 

.73 

9 

79.6 

6.7 

75.6 

9.7 

.871 

.29 

.35 

.74 

10 

79.6 

4.9 

76.2 

8.3 

.887 

.51 

2.84 

.77 

11 

79.3 

4.3 

76.3 

7.3 

.890 

.55 

.48 

.79 

All  the  Hygrouiclcival  elements  arc  computed  by  the  Greenwich  CoaataoU* 

Digitized  by  VjOOglC 
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Aiitraet  of  fie  Sesulte  of  the  Hourly  Meteorological  OlservaiioM 
taken  at  the  Surveyor  GeneraVn  Office^  Calcutta^ 
in  the  motdh  of  May  1867. 
Solar  Sadiation,  Weather,  &o. 


I 


S  *  s 


PreTailing 
direction  of  the 
Wind. 


•  13 


si 


Genera]  aspect  of  the  Sky. 


1 
2 

8 
4 

5 

6 
7 

8 

9 

10 
11 

12 

18 
14 


o 

188.6 


129.4 

138.5 
182.0 

183.7 

180.0 
127.5 

127-5 
127.8 
128.0 


Inched 


0.08 


121.0 
124.0 


0.04 


0.52 


S.  S.  W.  k  s.  w. 

s.  w. 

W.&  s.  w. 

S.  S.W.&S.  S.E 
S.  W.  &  variable. 

s.  s.  w.  &  s. 

S.  S.  W.  &  8. 

8.  S.  E.  &  S.  S.W, 
S.  S.  E.  &  8.  8.  W. 
8.  E.  &  8.  W. 

s.  s.E.&^^E. 

8.  E. 

8.  E.  k  yarlable. 
N.  N.  W.  k  N.  W. 


lb 
0.6 


4.0 

1.4 
1.2 

6.0 

2.4 
3.6 

8.2 

4.6 

2.9 
4.8 

0.3 


Clear  to  9  a.  M.  Scatd.  Vi  to 
3  p.  M.  Stratoni  afterwards. 
Lightning  at  9  p.  u. 
Clear  to  6  a.  m.  iScatd.  Vi  to  5 
p.  H.  OTcreast  afterwards. 
1:1  i^h  wii.d  at  6  P.  u.  TLunder 
k  Lightu  ng  from  7  to  9  p.  k. 
Slight  raiii  at  9  p.  M. 
Clear  to  5  a.  m.  Scatd.  Vi  to  7 

p.  H.,  cltar  aftorMards. 
Clear  to  3  a.  m.  Soatd.  \i  to  1 
p.  M.  \i  &  '  i  afterwards. 
Slight  rain  at  A\  p.  M. 
Clear  lo  1  p.  M.  Scatd.  '^i  to  6 
p.  M.,  char  afterwards.  High 
wind  at  6  p.  m. 
Clear  nearly  the  whole  day. 

High  w  nd  at  6|  p.  m. 
Scatd  \i  to  3  A.  m.  Ckar  to  7 
p.  M.  Overcast  afterwards. 
Lightning  to  N  at  8  p.  M. 
High  wind  k  slight  rain  at 
9i  p.  M. 

Overcast  to  6  a.  m.    Scuds  to 

10  A.  M..  Clear  to  6  p.  m., 
Scald.  Vi  afterwards. 

Ch  ar  to  3  A.  M.  i  <t  after- 
wards. High  wind  from  8  to 

11  A.  M. 

V'  ncw-rly  the  whole  day.  Eain 
at  Vli  A.  M. 

Clear  to  4  a.  if.  Vi  t>  10  a.  m. 
i  k  wi  to  4  p.  M .  Overt  ast 
afterwards.  Thunder  at  noon, 
1  6  p.  M.  Lightning  at  I  7 
p.  M.  Slight  rain  at  it\  a.  m. 
High  wind  at  Vi\  a.  m. 

Stratoni  to  7  a.  m.  Overcast  at 
terwardd.  Light  ra  n  from  8 
A.  M.  to  3  P.  M.  ^  at  10  <&  11 
p.  M. 

Overcast  to  10  a.  m.  Scatd.  ^i 
afterwards.  Kain  from  mid- 
night to  4  A.  M.    at  7    8  A.  M. 

Clouils  of  diffennt  kinds  to  9  a 
II.  Vi  k\Ji  to  1  p.  M.  Scatd. 
'^i  aftt^rwards. 
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AMraci  of  the  Resulli  of  the  Hourly  Meteorological  Obiervatumi 
taken  at  the  Surveyor  General's  Office^  CaleuttOy 
in  the  month  of  May  186 7. 
Solar  Badiation,  Weather,  Ac. 


I 
P 


15 
16 

17 
18 
19 
20 
21 


23 
24 
26 


27 
28 


29 
80 


81 


o  o 

S 


IS 


1 


Preyailing 
direction  of  the 
Wind. 


•  '5 
H  o 

si 


o 

131.4 


128.6 
133.0 
131.4 
131.0 
137.8 


124.6 
129.0 
129.6 
131.0 


186.0 
133.0 


131.0 
133.0 


131.0 


Inches 
0.28 


0.46 


1.09 


E.byN.  AN.  E. 
Variable. 

S.W.&  s. 

8.  W.  &  N.  N.  W. 

w.&s. 

W.  byS.  &E.S.E. 
8.  by  E.  k  8. 

8.  8.  E.  &  E.  8.  E. 

E.  8.  E.  &  E.  N.  E. 

8.  E.  &  8.  8.  E. 

8.  8.  W.  &  8. 

8.  <&  8.  8.  E. 


8.  A  8.  8.  E. 
8.  8.  E.  &  8. 


8.  8.  E. 
8.  8.  E.  A  8. 


Variable 


lb 
0.2 

3.9 


1.6 
0.2 
0.2 
0.4 
0.2 

6.6 

0.6 

3.0 

1.7 

2.8 


3.1 
2.6 


3.0 
3.3 


14.9 


General  aspect  of  the  Sky. 


Qear  to  3  a.;  m.  Stratoai  to  7 

A.  M.  Scatd.  ^i  afterwards 
Clear  to  3  a.  m.  Scatd.  \i  to  7 
A.  M.  w  to  6  p.  M.  OensMt 
afterwards.    Bain  &  high 
wind  at  11  a.  m. 
Vsi  to  noon.  Scatd.  ^i  to  6  J.  M. 

Clear  afterwards, 
aear  to  10  a.  m-  Scatd.     to  2 

p.  M.,  clear  afterwards. 
Clear  to  7  a.  m.  Scatd.  '^i  to  5 

p.  M.,  clear  afterwards. 
Clear  to  10  a  m.  Scatd.  '^i  to  5 

p.  M.  Scatd.  \i  afterwards. 
Scatd.Vi  to  2  a.m.  Clear  to  6  a. 
M.  Scatd.  ^i  to  6  p.  m.,  clear 
afterwards. 
Scatd.  Vi  to  3  p.  m.  wi  after- 
wards.  Thunder  &  Bain  at  6 
p.  M.  High  wind  at  6i  p.  m. 
Stratoni  to  7  a.  m.  Scatd.  ^i 
to  2  p.  M.  Scatd.  \i  A  \-i 
afterwards. 
Stratoni  to  2  a.  m.  \i  to  11  a. 
M.  Scatd.  ^i  to  6  p.  m.,  clear 
afterwards. 
Clear  to  2  a.  h.  Scuds  from  S 
to7  A.M.  Scatd.  clouds  to  8  p. 
M.  Clear  afterwards. 
Stratoni  to  9  a.  m.  8 -atd.  Vd  to 
2  p.  M.  Scatd.  ^i  to  6  p. «.  dear 
afterwards. 
Scatd  V>i  to8  AM.  clear  afterwards 
Clear  to  3  a.     Scuds  from  S  to 
6  A.  M.  clear  to  6  P.  m.  Strato- 
ni afterwards. 
Stratoni  nearly  the  whole  day. 
Scatd.  Vsi  to  9  A.  m.  Scatd  ""i 
afterwards.  High  wind  at  6  i 
p.  M.  Lightning  to  N  at  7  A  8 
p.  M. 

Clear  to  7  A.  m.  Scatd.  to  6p. 
II.  Overcast  to  8  p.m.  Stratoni 
afterwards.  High  wind  at 6  p. 
M.  Bain  from  6  to  8  p.  m. 


\  i  Cirri,  —  i  Strati.^i  CuHiuli,v— i  Cirro-strati,  ^  i  Cumulo  atrati.^i  Nimbi, 
^  Girro  euntttli. 

Digitized  by  ^ 
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Ahetract  qf  ike  BeaulU  of  £Ae  Sourfy  Meteorological  Obsei^atione 
taken  at  the  Surveyor  OeneraPe  Office^  Calcutta^ 
in  the  month  of  Mag  1867. 


Indies. 

Ifean  beiffht  of  the  Barometer  for  the  month...           ...  ...  29.639 

Max.  heiffht  of  the  Barometer  occurred  at  10  p.  m.  on  the  11th  ...  29.838 

Min.  heignt  of  the  Barometer  occurred  at  6  p.m.  on  the  26th  ...  29.374 

Extreme  range  of  the  Barometer  during  the  month       ...  ...  0.464 

Mean  of  the  daily  Max.  Pressures    ...          ...         ...  ...  29.702 

Ditto      ditto     Min.      ditto       ...         ...         ...  ...  29.563 

Jfeai»  (iai/jf  ran^tf  of  the  Barometer  during  the  month  ...  ...  0.139 


o 

Mean  Dry  Bulb  Thermometer  for  the  month      ...    87.7 

Max.  Temperature  occurred  at  3  p.  ii.  on  the  27th    106.0 

Min.  Temperature  occurred  at  5  a.  m.  on  the  13th    72.6 

Extreme  range  of  the  Temperature  during  the  month    33.6 

Mean  of  the  daily  Max.  Temperature  ...         ...    97.4 

Ditto     ditto      Min.      ditto,      ...          ...    80.7 

Mean  daily  range  of  the  Temperature  during  the  month...         ...  16.7 


Mean  "Wet  Bulb  Thermometer  for  the  month   ...         ...         ...  80.4 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer  7.3 

Computed  Mean  Dew-point  for  the  month       ...         ...         ...  76.0 

Mean  Dry  Bulb  Thermometer  abore  computed  mean  Dew-point  ...  11.7 

Inches. 

Mean  Elastic  force  of  Vapour  for  the  month  ...         ...         ...  0.882 


Troy  grain. 

Meaii  Wei^of  Vapour  for  the  month         ...         ...         ...  9.37 

Additional  Weiffht  of  Vapour  required  for  complete  saturation  ...  4.19 
Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity  0.69 


Inches. 

Sained  1<)  days, — Max.  fall  of  rain  during  24  hours      ...         ...  1.09 

Total  amount  of  rain  during  the  month  ...         ...         ...  2.46 

Total  amonnt  of  rain  indicated  by  the  Gauge  attached  to  the  anemo- 
meter during  the  month      ...         ...       ...         ...         ...  2.38 

Prerailing  direction  of  the  Wind   S.,  S.  S.  E.  <fc  S.  S.  W. 
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AMract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  June  1867. 

Latitude  22°  83'  V  North.  Longitude  88°  20'  3^  East. 

Height  of  the  Cistern  of  the  Standard  Barometer  above  the  8ea  level,  18.11  feet. 


Daily  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon. 


Mean  Height  of 
the  Barometer 
at  32°  Faht. 

Bange  of  the  Barometer 
during  the  day. 

^  o 

Range  of  the  Tempera- 
ture during  the  day. 

Date. 

Max. 

Min. 

Diff. 

!l 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

0 

o 

0 

0 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

AO 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

29.589 
.587 
.612 
.586 

.0O4I 

.539 
.648 
.647 
.638 
.656 
.658 
.616 
.609 
.629 
.647 
.621 
.506 
.400 
.391 
.437 
.532 
.569 
.585 
.579 
.634 
.657 
.584 
.494 
.497 
.676 

29.654 
.654 
.696 
.653 
.615 
.586 
.756 
.701 
.699 
.730 
.722 
.665 
.639 
.669 
.684 
.686 
.594 
.455 
.446 
.521 
.593 
.609 
.632 
.629 
.707 
.696 
.661 
.641 
.661 
.626 

29.513 
.521 
.507 
.515 
.496 
.467 
.555 
.573 
.564 
.582 
.589 
.650 
.563 
.583 
.600 
.543 
.419 
.325 
.346 
.401 
.480 
.629 
.532 
.525 
.589 
.596 
.507 
.413 
.411 
.536 

0.141 
.133 
.189 
.138 
.119 
.119 
.201 
.128 
.135 
.148 
.133 
.115 
.076 
.086 
.084 
.143 
.175 
.130 
.100 
.120 
.113 
.080 
.100 
.104 
.118 
.100 
.154 
.128 
.160 
.090 

89.1 
90.3 
87.3 
88.3 
90.2 
88.9 
80.5 
83.5 
84.5 
86.5 
85.9 
86.1 
84.1 
82^4 
82.3 
82.5 
»3.7 
83.8 
85.3 
84.3 
82.3 
81.4 
84.4 
86.0 
85.9 
83.7 
85.0 
84.6 
83.8 
81.5 

98.8 
99.6 
98.0 
98.5 
97.4 
99.2 
86.0 
91.2 
92.8 
95.0 
92.0 
94.5 
90.4 
88.0 
87.2 
87.0 
90.0 
87.2 
91.2 
89.0 
86.0 
85.4 
90.4 
92.0 
92.3 
88.6 
92.2 
93.0 
92.2 
84.6 

81.0 
83.6 
78.5 
79.8 
84.4 
79.4 
73.8 
78.0 
78.5 
79.6 
81.2 
80.8 
81.2 
80.0 
80.2 
80.0 
79.8 
80.2 
81.4 
81.4 
80.5 
78.0 
81.0 
82.4 
83.0 
80.0 
81.6 
78.8 
79.0 
80.0 

17.8 
16.0 
19.5 
18.7 
13.0 
19.8 
12.2 
13.2 
14.3 
15.4 
10.8 
13.7 
9.2 
8.0 
7.0 
7X) 
10.2 
7.0 
9.8 
7.6 
6.6 
7.4 
9.4 
9.6 
9.3 
8.6 
10.6 
14.2 
13.2 
4.6 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived,  fVom  the  hourly  observations,  made  during 
die  day. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  General's  OfficCy  Calcutta, 
in  the  month  of  June  1867. 


Daily  Means,  <&c.  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon. — (Continued,) 


x/ate. 

Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
vapour. 

Mean  Weight  of  Vapoui 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

 , 

Mean  degree  of  Humi- 
dity, complete  satu- 
ration being  unity. 

0 

0 

o 

0 

Inches. 

T.  gr. 

T.  ffT. 

1 

82.9 

6.2 

79.2 

9.9 

0.976 

10.35 

3.77 

0.73 

2 

83.8 

6.5 

79.9 

10.4 

.998 

.56 

4.07 

.72 

3 

79.7 

7.6 

75.1 

12.2 

.857 

9.12 

.29 

.68 

4 

81.0 

7.3 

76.6 

11.7 

.899 

.54 

.26 

.69 

6 

84.1 

6.1 

80.4 

9.8 

1.014 

10.72 

3.87 

.74 

6 

81.6 

7.3 

77.2 

11.7 

0.916 

9.71 

4.38 

.69 

7 

75.9 

4.6 

72.7 

7.8 

.792 

8.54 

2.44 

.78 

8 

78.9 

4.6 

75.7 

7.8 

.873 

9.36 

.64 

.78 

0 

79.4 

6.1 

75.8 

8.7 

.876 

.87 

•98 

.76 

10 

80.1 

6.4 

76.3 

10.2 

.890 

.50 

3.60 

.73 

11 

80.6 

6.3 

76.9 

9.0 

.908 

.68 

.19 

.76 

12 

80.8 

6.3 

77.1 

9.0 

.913 

.74 

.21 

.76 

13 

80.3 

3.8 

77.6 

6.5 

.928 

.93 

2.28 

.81 

14 

79.9 

2.6 

78.1 

4.3 

.943 

10.14 

1.47 

.87 

16 

80.3 

2.0 

78.9 

3.4 

.967 

.41 

.17 

.90 

16 

80.2 

2.3 

78.6 

3.9 

.958 

.30 

.34 

.89 

17 

80.9 

2.8 

78.9 

4.8 

.967 

.37 

.70 

.86 

18 

81.2 

2.6 

79.4 

4.4 

.983 

.54 

.56 

.87 

19 

81.2 

4.1 

78.3 

7.0 

.949 

.14 

2.60 

.80 

20 

80.6 

3.8 

77.8 

6.5 

.934 

9.99 

.29 

.81 

21 

79.7 

2.6 

77.9 

4.4 

.937 

10.08 

1.60 

.87 

22 

79.2 

2.2 

77.7 

3.7 

.931 

.02 

.25 

.89 

23 

80.9 

3.6 

78.4 

6.0 

.952 

.19 

2.12 

.83 

24 

82.3 

3.7 

79.7 

6.3 

.992 

.59 

.32 

.82 

25 

82.4 

3.5 

79.9 

6.0 

.998 

.65 

.22 

.83 

26 

81.4 

2.3 

79.8 

3.9 

.995 

.66 

1.41 

.88 

27 

81.7 

3.3 

79.4 

5.6 

.983 

.49 

2.04 

.84 

28 

80.6 

4.0 

77.8 

6.8 

.934 

9.99 

.40 

.81 

29 

80.5 

3.3 

78.2 

5.6 

.946 

10.13 

1.97 

.84 

90 

80.0 

1.5 

78.9 

2.6 

.967 

.41 

0.90 

.92 

31 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Constants. 
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Abstract  of  the  Reeults  of  the  Hourly  Meteorological  Obiervatione 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  June  1867. 


Hourly  Means,  Ac.  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon. 


Hour. 

Mean  Height  of 
the  Barometer  at 
32°  Faht. 

Bange  of  the  Barometer 
for  each  hour  during 
the  month. 

Mean  Dry  Bulb 
Thermometer. 

Bange  of  the  Tempera- 
ture for  each  hour 
during  the  month. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

inones. 

Inches. 

0 

0 

0 

0 

Mid- 

night. 

29.687 

on  OAii 

r\  OAA 

U.£V9 

82.4 

87.6 

79.6 

7.9 

.677 

.676 

.379 

.296 

82.1 

87.0 

79.2 

7.8 

s 

.DDo 

eta  1 

.o7o 

.288 

Q1  O 

87.0 

79.0 

8.0 

% 

.662 

.667 

.366 

.292 

81.6 

87.0 

78.8 

8.2 

4 

.661 

.668 

.360 

.308 

81.4 

87.0 

78.4 

8.6 

J576 

.689 

.370 

.319 

81.1 

87.0 

78.2 

8.8 

6 

.689 

.703 

.383 

.320 

81.3 

86.8 

78.0 

8.8 

7 

.602 

.721 

.398 

.323 

82.3 

88.4 

78.0 

io!4 

8 

.614 

.730 

.403 

.327 

84.2 

89.6 

77.0 

12.6 

9 

.623 

.766 

.401 

.366 

86.4 

91.8 

74.0 

17.8 

10 

.621 

.736 

.410 

.326 

87.6 

94.2 

73.8 

20.4 

11 

.608 

.696 

.404 

.292 

88.6 

96.2 

74.4 

21.8 

Noon. 

.693 

.684 

.396 

.288 

89.3 

97.6 

76.6 

22.0 

1 

.672 

.670 

.383 

.287 

89.9 

98.6 

79.8 

18.8 

2 

.649 

.679 

.366 

.314 

89.8 

99.6 

80.0 

19.6 

8 

.634 

.619 

.344 

.306 

89.7 

99.4 

80.0 

19.4 

4 

.622 

.626 

.325 

.300 

89.1 

99.2 

80.8 

18.4 

6 

.622 

.620 

.336 

.286 

87.8 

97.2 

81.6 

16.6 

6 

.636 

.620 

.340 

.280 

85.8 

93.6 

81.4 

12.2 

7 

.662 

.639 

.366 

.283 

84.3 

91.0 

80.0 

11.0 

8 

.671 

.664 

.372 

.292 

83.6 

89.0 

79.4 

9.6 

9 

.689 

.681 

.388 

.293 

83.1 

88.0 

79.4 

8.6 

10 

.600 

.686 

.405 

.281 

82.7 

87.8 

78.8 

9.0 

11 

.693 

.672 

.399 

.273 

82.6 

87.8 

79.4 

8.4 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  deri?ed  from  the  obserrations  made  at  the  seTeral 
kom  during  the  month. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observaiiotu 
taken  at  the  Surveyor  GeneraPs  Office,  Calcutta, 
in  the  month  of  June  1867. 


Hourly  Means,  Ac.  of  the  Observations  and  of  the  Hjgrometrical  elements 
dependent  thereon. — (Continued.) 


Hour. 

Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Drv  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
Vapour. 

Moan  Weight  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Moan  degree  of  Humi- 
dity, complete  satura- 
tion being  unity. 

0 

0 

0 

0 

Inches. 

T.  gr. 

T.  gr. 

Mid- 

night. 

79.9 

2.6 

78.1 

43 

0.943 

10.14 

1.47 

0.87 

70.7 

2.4 

78.0 

4.1 

.940 

.11 

.40 

.88 

2 

79.7 

2.2 

78.2 

3.7 

.916 

.17 

.27 

.89 

3 

79.0 

2.0 

78.2 

3.4 

.946 

.19 

.16 

.90 

4 

79.4 

2.0 

78.0 

3.4 

.940 

.13 

.14 

.90 

5 

79.2 

1.9 

77.9 

3.2 

.987 

.10 

.07 

.90 

Q 

79.4 

1.9 

78.1 

3.2 

.943 

.16 

.08 

.90 

7 

80.0 

2.3 

78.4 

3.9 

.952 

.23 

.35 

.88 

8 

80.8 

3.4 

78.4 

6.8 

.952 

.19 

2.05 

.83 

9 

81.3 

5.1 

77.7 

8.7 

.931 

9.92 

3.14 

.76 

10 

8J.5 

6.1 

77.8 

9.8 

.934 

.93 

.69 

.73 

11 

81.9 

6.6 

77.9 

10.6 

.937 

.94 

.94 

.72 

Noon. 

82.4 

6.9 

78.3 

11.0 

.949 

10.05 

4.16 

.71 

1 

82.»3 

7.3 

78.2 

11.7 

.946 

.00 

.46 

.69 

2 

82.^ 

7.3 

78.1 

11.7 

.943 

9.97 

.45 

.69 

8 

82.4 

7.3 

78.0 

11.7 

.940 

.95 

.42 

.69 

4 

82.0 

7.1 

77.7 

11.4 

.931 

.88 

.24 

.70 

6 

81.C 

6.2 

77.9 

9.9 

.987 

.90 

3.64 

.73 

6 

81.0 

4.8 

77.9 

8.2 

.937 

10.00 

2.95 

.77 

7 

80.2 

4.1 

77.3 

7.0 

.919 

9.84 

.44 

.80 

8 

80.2 

3.3 

77.9 

6.6 

.937 

10.04 

1.96 

.84 

9 

80.2 

2.9  I 

78.2 

4.9 

.916 

.16 

.71 

.86 

10 

80.0 

2.7 

78.1 

4.6 

.94^ 

.12 

.60 

.86 

11 

79.9 

2.6 

78.1 

4.4 

.943 

.14 

.50 

.87 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Constants. 
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Abitraet  of  He  ResuUs  of  ike  Hourly  Meteorologiral  Observations 
taken  at  the  Siweyor  General's  Office,  Calcutta, 
in  tie  month  of  June  1867. 
Solar  Sadiation,  Weather,  Ac. 


Prevailing 
direction  of  the 
Wind. 


si 


Greneral  aspect  of  the  Skj. 


10 
11 


18 


14 


15 


o 

190.0 
130.0 


127.0 


133.0 
125.0 


114.0 


1250 


127.0 
126.6 

190.0 


Inches 


0.20 


0.26 


0.32 


0.94 


0.06 


0.66 


028 


S.  &  variable. 
S.  8.  E. 

S.  S.  E.  k  variable. 


S.&S.  S.W. 


S.&  S.  S.W. 
S.  W.  <fc  s. 


Variable. 

S.  E.  k  E.  S.  E. 

E.  k  S.  E. 

S.  S.E.&E.by  S. 
E.,  E.  8.  E.  k  8.  E 

8.  E.,  E.  <&E.  8.  E. 

E.  &  E.  8.  E. 

E,E.  byN.&variable 
8.  E.  k  E. 


0.6 
1.0 

4.0 
2.0 


5.5 
10.0 


2.0 

3.8 

0.9 
1.0 

1.2 

4.8 

0.2 


Clear  to  4  a.  m,  Scatd.  '^i  to  11 

M.  clear  afterwards. 
Clear  to  8  a.  m.  Scatd.  '--i  to  5 
p.  M.  Clear  afterwards.  Light- 
ning to  N.  W.  at  11.  p.  M. 
Scatd.  clouds  to  9  a.  m.  Scatd. 
Vi  to  6  p.  M.  Overcast  after- 
wards.High  wind  at  ^  a.  m.  <& 
7  p.  M.  Lightning  to  N.  W.  at 
midnight.  Eain  at  7\  p.  m. 
Overcast  to  4  a.  if.  Clear  to  2 
p.  M.  Scatd  .Vi  to  7  P.  M.  Clear 
afterwards.  [p.  m. 

Chiefly  clear.  High  wind  at  10 
Clear  ,to  4  a.m.  Scatd.  i  to 6  p. 
M.  Overcast  afterwards.  High 
wind  at  2s  oon&  from  C  J  to  10 
p.  M.  Eain  from  7  to  9  p.  m. 
Overcast  to  2  p.  m.  ^i  &  wi 
afterwards.  High  wind  at  3 
A.  M.  Eain  from  8  to  10  a.  m. 
Stratoni  to  4  a.  m.  Scatd. 
to  5  p.  M.  Clouds  of  diflferent 
kinds  afterw  ai^ds.  Thunder  at 
6  &  7  p.M.Lightning  to  N.  W. 
at  9p.m. Eain  at  7  a.m.&Gf.m. 
Clear  to  8  a.  m.  Scatd.  '^i  to  6 
p.  m.  Clear  afterwards.  High 
wind  at  5 1  p.  H. 
Clear  to  7  a.  m.  Scatd.  '^i  to  6  p. 

M.,  clear  afterwards. 
Clear  to  7  a.  m.  Scatd.  '^i  to  11 
A.  M.  Scatd.  V>i  afterwards. 
Slight  rain  at  1  p.  m. 
Clear  to  5  a.  m.  Scatd.  ""i  to  1 
P.  M.  wi  to  7  p.  M.  Vi  after- 
wards. Thin  rain  at  4^  p.  m. 
Clear  to  7  a.  m.  Vs  .i  to  1  p.  M. 
Overcast  to  8  p.m.  Scatd.  \i 
afterwards.  High  wind  at  2 
p.  M.  Light  rain  at  IQ^  a.  m. 
Scatd.  \i  to  9  A.  M.  Overcast  to 
6  p.  M,  Stratoni  to  9  p.  m. 
Scatd.  \i  afterwards.  Thun- 
der at  1  4&  4  p.  M.  Eain  at  6^ 
A.  M.  &  from  11 J  A.  M.  to  4  p.  M. 
Scatd \i  to  6  a.m. Overcast  to  6 
P.M.  Stratoni  aft^cwax4^.^^n 
at9i  A.  jgigijfeefib^^fl 
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Meteorological  Observations, 


Abitract  of  the  Results  of  the  Hourfy  Meteorological  Obsefvatioks 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  June  1867. 
Solar  Badiation,  Weatker,  Ac. 


P 


16 

17 
18 
19 


21 


23 


25 


27 


do 


125.2 

113.5 
128.0 


124.0 
134.0 


124.0 
118.0 


Inches 
*0.23 


0.12 
0.14 
0.06 
0.04 


1.10 
0.06 


0.26 

0.37 
0.24 
0.69 
0.14 


Preyailing 
direction  of  the 
Wind. 


S.  k  S.  E. 

Variable. 
Variable. 
£.  S.E.  E. 
S.  E.  A  E.  N.  E. 

S.  S.  E.<&  yariable. 

S,  S.S.E.&S.S.W. 

S.  8.  W.&S.byW. 
S.  W.  &  8.  8.  W. 

s.  &  s,  s.  w. 

S.  8.  W.  &  8. 

8,  8.  W.  A  8.  8.  W, 

S.  8.  W.  k  W.S.W. 

Variable. 

8.  E.  &»  8.  8.  E. 


ft 


0.6 
3.4 

1.6 

1.5 

1.9 
0.4 
0.3 

4.6 

1.0 
1.0 

1.05 


General  aspect  of  the  8I7. 


8tratoni  to  2  Ji.  m.  Overcast  to 

10  A.  M.  Clouds  of  difiFerent 
kinds  afterwards.  B«inat3,4, 
9  &  10  ji.  M. 

Scatd.  \i  to  3  1.  m.  ^i  to  Noon 
Overcast  to  4  p.  m.  wi  after- 
wai^s.  Bain  from  1  to  8  P.  >. 
8catd.  \i  to  7  A.  M.  Overcast 
afterwards.  Bain  at  10  a.  m. 
4i&  lOi  P.M. 
VL  to  5  A.  M.  ^i  &  wi  to  I  P.  M. 
Clear  afterwards.  81igllt  nin 
at  midnight  1  a.  m.  &  li  P.  m. 
Stratoni  to  5  a.  m.  Overcast  to  3 
p.  M.  Scatd.  ^i  afterwards. 
Light  rain  at  6  a.  m.  3»  4,  71 
&  9i  p.  M. 
8catd.\i  to  4  A.  M.  Stratoni  to  4 
p.  M.  \^  afterwards.  Slight 
rain  at  1\  k  10^  a.  m. 
Overcast  nearljr  the  whole  day. 
Bain  from  midnight  to  10  a. 
M.  at  Noon,  7  and  8  p.  if. 
Clouds  of  different  kinds.  Eain 

at  5i  P.  M. 
Vi  to  7  A.  M.  8tratoni  to  7  p.  m., 

clear  afterwards. 
8catd.  ^i  to  9  A.  M.  Overcast 
to  8  p.  M.  8tratoni  afterwards 
Light  rain  at  5  &  6i  P.  h. 
Overcast  nearly  the  whole  day. 
High  wind  at  5  J  p.  h.  Bain  si 

11  71  &  10  A.  M..  &from6to 
8  p.  M.  «     ^  ^ 

8tratoni  to  5  a.  m.  Scatd,  ^  to 
2  p.  M.  Stratoni  afterwards. 
Bain  at  31  &  7  p.  m. 
wi  to  4  A.  M.  Stratoni  to  4p. M. 
Overcast  afterwards.  Bain 
fromS  to  lOp.  M. 
Scatd.  Vxi  to  7  A.  M.  '^i  to  2  p.  M. 
Overcast  to  8  p.  M.  Cletf 
afterwards.  Bnin  at  4  p.  M, 
Clear  to  4  a.  m,.  W  to  10  a.  m. 
Overcast  alterwards.  lUm 
from  11  A.  M  to  3  p.  M. 


V  i  Cirri,  —  i  Strati,^i  CumuU,v-i  Cirro-strati,  '^i  Cumulo  8trati,>^  Nimbi, 

>^  CirrO  cumuli.  ^      Digitized  by  CiOOqIc 

•Fen  since  2  p.  M  of  thel6i&  ^ 
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Jjbstraet  of  (k%  Beiults  of  the  Hourly  Meteorological  Obaervatiom 
taken  0t  the  Surveyor  OeneraPs  Office,  Calcutta, 
in  the  month  of  June  1867. 

Monthly  Ebsults. 


IncheB. 

Mean  height  of  the  Barometer  for  the  month...           ...  ...  29.576 

Max.  heiffht  of  the  Barometer  occurred  at  9  a.  m.  on  the  7th  ...  29.756 

Min.  hei^t  of  the  Barometer  occurred  at  4  p.m.  on  the  18th  ...  29.325 

range  of  the  Barometer  during  the  month       ...  ...  0.431 

Mean  of  the  daily  Max.  Pressures    ...         ...         ...  ...29.636 

Ditto      ditto     Min.      ditto       ...         ...         ...  ...  29.511 

Mean  daily  range  of  the  Barometer  during  the  month  ...  ...  0.125 


o 

Mean  Pry  Bulb  Thermometer  for  the  month      ...    84.9 

Max.  Temperature  occurred  at  2  p.  m.  on  the  2nd  ...       ...  99.6 

Min.  Temperature  occurred  at  10     if.  on  the  7th    73.8 

Extreme  range  of  the  Temperature  during  the  month    25.8 

Mean  of  the  daily  Max.  Temperature  ...         ...    91.7 

Ditto     ditto      Min.      djtto,  ...    80.2 

Mean  daily  range  of  the  Temperature  during  the  month...         ...  11.5 


Mean  Wet  Bulb  Thermometer  for  the  month   ...         ...         ...  80.7 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer  4.2 

Computed  Mean  Dew-point  for  the  month       ...         ...         ...  77.8 

Mean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point  ...  7.1 

Inches. 

Mean  Elastic  force  of  Vapour  for  the  month  ...         .«,         ...  0.934 


Troy  grain. 

Mean  Wei jAt  of  Vapour  for  the  month        ...  ...  9.99 

Additional  Weight  of  Vapour  required  for  complete  saturation  ...  2.50 
Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity  0.80 


Inohes. 

Bained  23  days, — ^Max.  fall  of  rain  during  24  hours      ...         ...  1.10 

Total  amount  of  rain  during  the  month  ...         ...         ...  6.12 

Total  amount  of  rain  indicated  by  the  Gauge  attached  to  the  anemo- 
meter during  the  month      ...         ...       ...         ...         ...  5.40 

PrtTaaing  direction  of  the  Wind   S.  E.,  8.  8,  W.  <fc  8. 


Digitized  by 


Google 
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Meteorological  Obaervationt. 


rH 

•  AA  if  a  *  VT 
'UO  UltJ^£ 

r~i 

•  AA  ■  VT  *  VT 

•UO  UlByj 

rH 

'UO  UIB^ 

i-H 

•  AA  •  VT*  W 

'UO  UIBM 
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Abitraci  of  the  Results  of  ihe  Hourly  Meteorological  Observatiofu 
taken  at  the  Surveyor  General's  Ojfwe,  Calcutta^ 
ill;' the  vwnth  of  Jaly  18G7. 

Latitude  22°  33'  1''  North.   Longitude  88°  20'  Sr  East. 


Height  of  the  Cistern  of  the  Standard  Barometer  aboTc  the  sea  level,  18.11  feet. 

Daily  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon. 


Mean  Height  of 
the  Barometer 
at  32°  Faht. 

Eonge  of  the  Barometer 
during  the  day. 

Mean  Dry  Bulb 
Thenncmeter. 

Uange  of  the  Tempera- 
ture during  tUe  day. 

Date. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 
12 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 
90 
31 

29.691 
.663 
.648 
.666 
701 
.706 
.681 
.676 
.684 
.666 
.646 
.666 
.610 
.637 
.482 
.461 
.436 
.482 
.490 
.436 
.396 
.466 
.613 
.501 
.494 
.621 
.623 
.487 
.486 
.684 
.698 

29.631 
.608 
.627 
.708 
.740 
.748 
.731 
.722 
.730 
.708 
.690 
.716 
.663 
.699 
.636 
.494 
.486 
.625 
.641 
.481 
.444 
.636 
.657 
.644 
.637 
.659 
.567 
.634 
.561 
.641 
.650 

29.524 
.489 
.498 
.694 
.650 
.634 
.636 
.619 
.625 
.605 
.679 
.697 
.625 
.458 
.401 
.375 
.388 
.430 
.422 
.370 
.314 
.385 
.457 
.447 
.449 
.476 
.453 
.419 
.426 
.526 
.546 

0.107 
.119 
.129 
.114 
.090 
.114 
.095 
.103 
.105 
.103 
.111 
.118 
.138 
.141 
.135 
.119 
.098 
.095 
.119 
.111 
.130 
.151 
.100 
.097 
.088 
.083 
.114 
.115 
.135 
.115 
.104 

82.8 
81.1 
77.1 
81.6 
83.2 
84^6 
84.2 
83.2 
83.1 
84.1 
84.6 
85.2 
86.4 
86.0 
87.3 
86.7 
86.1 
84.5 
84.0 
84.7 
85.5 
81.7 
83.6 
83.9 
82.6 
83.0 
83.8 
83.2 
81.7 
82.1 
82.9 

89.4 
87.2 
79.4 
88.6 
87.2 
91.2 
87.5 
88.6 
88.0 
89.3 
90.2 
90.0 
91.6 
93.5 
93.7 
92.4 
90.2 
89.4 
88.4 
90.2 
91.2 
86.0 
87.2 
88.5 
86.0 
87.8 
88.6 
86.0 
!  85.0 
87.5 
88.2 

80.0 
78.2 
74.8 
76.0 
80.2 
81.4 
79.6 
79.0 
79.0 
80.4 
82.0 
81.4 
82.0 
81.4 
83.0 
83.0 
82.0 
81.7 
80.6 
82.2 
81.4 
79.6 
80.4 
81.2 
81.0 
80.6 
80.0 
81.2 
78.5 
78.4 
79.0 

9.4 

9.0 
4.6 
12.6 
7.0 
9.8 
7.9 
9.6 
9.0 
8.9 
8.2 
8.6 
9.6 
12.1 
10.7 
9.4 
8.2 
7.7 
7.9 
8.0 
9.8 
6.4 
6.8 
7.3 
6.0 
7.2 
8.6 
4.8 
6.5 
9.1 
9.2 

The  Mean  Height  of  the  Barometer,  as  likewise  tbe  Dry  and  Wet  Balb 
niermometer  Means  are  derived,  from  the  hourly  observations,  made  during 
tiie  day. 
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Abstract  of  Ihe  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Survej/or  General's  Office,  Calcutta, 
in  the  month  of  July  1867. 


Daily  Means,  &c.  of  the  Obserrations  and  of  the  Hygrometrieal  eleomti 

dependent  thereon. — (Continued.) 


1/ate. 

Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
vapour. 

Mean  Weight  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satu- 
ration being  unity. 

0 

0 

0 

o 

Inches. 

T.  gr. 

T.  gr. 

1 

80.7 

2.1 

79.2 

3.6 

0.976 

10.48 

1.27 

0.89 

2 

79.7 

1.4 

78.7 

2.4 

.961 

.37 

0.80 

.93 

8 

75.9 

1.2 

75.1 

2.0 

.857 

9.30 

.62 

.94 

4 

78.7 

2.9 

76.7 

4.9 

.902 

.70 

1.64 

.86 

6 

80.6 

2.6 

78.8 

4.4 

.964 

10.36 

.53 

.87 

6 

81.3 

3.3 

79.0 

5.6 

.970 

.37 

2.02 

.84 

7 

81.5 

2.7 

79.6 

4.6 

.989 

.58 

1.66 

.86 

8 

80.6 

2.6 

78.8 

4.4 

.964 

.36 

.53 

.87 

9 

79.8 

3.3 

77.5 

5.6 

.925 

9.92 

*94 

.84 

10 

80.9 

3.2 

78.7 

5.4 

.961 

10.31 

.90 

.84 

11 

81.5 

3.0 

79.4 

5.1 

.983 

.51 

.84 

.86 

12 

82.0 

3.2 

79.8 

5.4 

.995 

.64 

.97 

.84 

13 

82.4 

4.0 

79.6 

6.8 

.989 

.54 

2.52 

.81 

1/4 
14 

82.2 

3.8 

79.5 

6.5 

.986 

.61 

.40 

.81 

15 

82.9 

4.4 

80.3 

7.0 

1.011 

.76 

.65 

.80 

16 

81.9 

4.8 

79.0 

7.7 

0.970 

.33 

.85 

.78 

17 

81.1 

4.0 

78.3 

6.8 

.949 

.14 

.43 

.81 

18 

81.2 

3.3 

78.9 

5.6 

.967 

.34 

.01 

.84 

19 

81.2 

2.8 

79.2 

4.8 

.976 

.45 

1.72 

.86 

20 

81.6 

3.1 

79.4 

5.3 

.983 

.61 

.91 

.86 

21 

81.6 

3.9 

78.9 

6.6 

.967 

.32 

2.40 

.81 

22 

79.4 

2.3 

77.8 

3.9 

.934 

.05 

1.32 

.88 

23 

80.9 

2.6 

79.1 

4.4 

.973 

.45 

.55 

.87 

24 

81.1 

2.8 

79.1 

4.8 

.973 

.42 

.71 

.86 

25 

80.6 

2.0 

79.2 

3.4 

.976 

.50 

.18 

.90 

26 

80.0 

3.0 

77.9 

5.1 

.937 

.06 

.76 

.86 

27 

80.6 

3.2 

78.4 

5.4 

.952 

.21 

.89 

.84 

28 

80.4 

2.8 

78.4 

4.8 

.952 

.21 

.68 

.86 

29 

79.6 

2.1 

78.1 

3.6 

.943 

.14 

.23 

.89 

30 

80.1 

2.0 

78.7 

3.4 

.961 

.35 

.16 

.90 

81 

80.8 

2.1 

79.3 

3.6 

.979 

.61 

.28 

.89 

All  the  Hygrometrioal  elements  are  computed  by  the  Greenwieh  CoBst&att. 
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Abitract  of  ike  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Sui^eyor  Genevars  OJice,  Calcutta, 
in  the  month  of  July  1867. 


Hourly  Means,  Ac.  of  the  Observations  and  of  the  Hygrometrical  elementa 

dependent  thereon. 


fiour. 

Mean  Height  of 
the  Barometer  at 
32^  Faht. 

Eange  of  the  Barometer 
for  each  hour  during 
the  mouth. 

Mean  Dry  Bulb 
Thermometer. 

Eange  of  the  Tempera* 
ture  for  eacli  hour 
during  the  month. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

JMLia- 

liight. 

29.672 

29.718 

29,393 

0.326 

81.9 

84.7 

77.2 

7.6 

1 

.562 

.715 

.31)3 

.322 

81.8 

84.4 

76.4 

8.0 

A 

.663 

.711 

.385 

.326 

81.6 

84.2 

76.0 

8.2 

.545 

.705 

.399 

.806 

81.4 

83.6 

76.3 

7.S 

A 

4 

.539 

.702 

.411 

.391 

81.2 

83.4 

76.0 

7.4 

It 
0 

.549 

.714 

.406 

.308 

81.0 

83.4 

76.0 

7.4 

a 
O 

.660 

.726 

.418 

.313 

81.1 

83.6 

76.2 

7.4 

1 

.677 

.745 

.41(5 

.329 

81.9 

84.7 

77.9 

6.8 

8 

.687 

.745 

.436 

.309 

82.9 

86.4 

77.8 

8.6 

9 

.696 

.748 

.4i3 

.305 

84..1 

88.5 

78.3 

10.2 

10 

.596 

.743 

.439 

.304 

85.3 

89.4 

77.4 

12.0 

11 

.590 

.747 

.416 

.331 

86.4 

91.2 

77.8 

13.4 

Koon. 

.577 

.726 

.404 

.322 

87.0 

91.8 

76.8 

15.0 

1 

.667 

.696 

.383 

.312 

87.3 

92.8 

76.0 

16.8 

8 

.535 

.679 

.369 

.310 

87.1 

93.7 

74.8 

18.9 

8 

.518 

.678 

.362 

.826 

86.5 

93.2 

75.8 

17.4 

4 

.606 

.669  • 

.3U 

.346 

86.1 

92.8 

75.8 

17.0 

5 

.604 

.660 

.310 

.334 

85.4 

91.3 

76.2 

15.1 

6 

.615 

.670 

.332 

.338 

84.1 

90.6 

76.4 

14.2 

7 

.534 

.689 

.357 

.332 

8J.4 

87.6 

76.6 

11.0 

8 

.555 

.704 

.368 

.336 

83.0 

85.4 

76.6 

8.8 

9 

.573 

.719 

.387 

.332 

82.7 

86.8 

77.0 

8.8 

10 

.586 

.736 

.405 

.330 

82.4 

85.6 

77.0 

8.6 

11 

.581 

.732 

.399 

.333 

82.0 

85.0 

77.4 

7.6 

Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived  from  the  observations  made  at  the  seTenJ 
hoars  during  the  month. 
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Abiiraet  of  the  Itesults  of  the  Hourly  Meteorological  OliervaiioHi 
taJsen  at  the  Survei/or  GeneraVi  Office^  Calcutta, 
in  the  month  of  July  1867. 


Hoixrij  Means,  &c.  of  iLe  Obscrrations  and  of  tlie  Hjgrometrical  elements 

depcnden t  thereon . — ( Conllnued.) 


EoTir. 

Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
Vapour. 

Mean  Weight  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satura- 
tion being  unity. 

0 

0 

0 

o 

Inches. 

T.  gr. 

T.  gr. 

Mid- 

Slight* 

80.2 

1.7 

79.0 

2.9 

0.970 

10.44 

1.00 

0.91 

80.1 

1.7 

78.9 

2.9 

.967 

.41 

0.99 

.91 

2 

80.0 

1.6 

78.9 

2.7 

.967 

.41 

.93 

.92 

s 

V 

79.8 

1.6 

78.7 

2.7 

.961 

.36 

.92 

.92 

79.7 

1.6 

78.6 

2.6 

.958 

.32 

.89 

.92 

V 

79.6 

].4 

78.6 

2.4 

.968 

.34 

.80 

.93 

A 
V 

79.8 

1.3 

78.9 

2.2 

.9«7 

.43 

.74 

.93 

7 

80.1 

1.8 

78.8 

3.1 

.964 

.38 

1.06 

.91 

8 

80.6 

2.3 

79.0 

3.9 

.970 

.42 

.37 

.88 

0 

81.1 

3.0 

79.0 

6.1 

.970 

.40 

.81 

.85 

10 

81.5 

3.8 

78.8 

6.6 

.964 

.29 

2.36 

.81 

11 

82.0 

4.4 

78.9 

7.6 

.967 

.30 

.76 

.79 

Koon. 

82.0 

6.0 

79.0 

8.0 

.970 

.33 

.96 

.78 

1 

82.0 

6.3 

78.8 

8.6 

.964 

•  .26 

3.16 

.76 

2 

82.1 

6.0 

79.1 

8.0 

.973 

.36 

2.97 

.78 

8 

81.7 

4.8 

78.8 

7.7 

.964 

.27 

.83 

.78 

4 

81.6 

4.6 

78.4 

7.7 

.962 

.16 

.80 

.78 

81.1 

4.3 

78.1 

7.3 

.943 

.08 

.60 

.80 

6 

80.9 

3.2 

78.7 

6.4 

.961 

.31 

1.90 

.84 

7 

80.6 

2.8 

78.6 

4.8 

.968 

.28 

.68 

.86 

8 

80.6 

2.6 

78.7 

4.3 

.961 

.33 

.49 

.87 

9 

80.4 

2.3 

78.8 

3.9 

.964 

.36 

.36 

.88 

30 

80.3 

2.1 

78.8 

3.6 

.964 

.36 

.25 

.89 

11 

80.1 

1.9 

78.8 

3.2 

.964 

.38 

.09 

.91 

All  the  Hygrometricol  elements  are  computed  by  the  Greenwich  Constanti. 
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Mitraci  qf  the  ResulU  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  GeiieraVs  Office^  Calcutta^ 
in  Ike  month  of  July  1867. 
Solar  Sadiation,  Weather,  Ac. 


00-2 


S  « I 

33d 


PreTailiDg 
direction  of  the 
Wind. 


. ««« 
k  o 


General  aspect  of  the  Slcj. 


0.09  S.S.W.  4k  variable 


119.0 


119.6 


129.0 

122.0 

126*4 

126.5 
126.0 

116.0 
128.0 


1.37 
3.98 
•1.68 
0.06 
0.21 

0.76 
0.66 

0.23 


0.06 


1.02 


0.03 


S.  S.  W.  AS.  W. 
W.  S.  W. 
S.S.E. 
S.A  S.  S.  W. 
S.  S.  W.  A  S.  W. 

8.  8.  W. 

8.  W.  A  8.  8.  W. 
8.  8.  W.  A  8. 

S.  S.  W.A8.  W. 
8.  8.  W.  • 

W.  8.W.A8. 8.W. 

8.  A  8.  8.W. 

8.  8.  W.  A  variable 

8.  A  8.  E. 
£.     E.  A  E. 


lb 
3.7 


1.0 
12.0 
1.0 
••• 
6.0 

1.1 

1.0 

3.8 

0.7 
1.0 

0.2 

2.0 

0.8 
1.2 


Stratoni  to  8  M.  '^i  to  1  p.m. 
Stratoni  afterwards.  Thun- 
der at  3  p.  M.,  slight  rain  at 
6A10iA.  u.  1,3  A  4  p.  M. 
High  wind  at  2^  p.  m. 

Clearto4ji.M.Stratoni  to  8ji.m. 
OvercastafterwardsBainfrom 

I  to  4  p.  M.  A  at8  AlOi  p.  m. 
Overcast.  High  wind  at  2i  A  7if 

1..  H.  Lightning  at  1  a.  m. 
Hain  whole  daj. 

Overcast  to  6  m.  ^i  A  '"i  to 
6  p.  M.  Clear  afterwards. 
Bain  from  midnight  to  6 1..  M. 

Stratoni  to  10  a.  m.  '^i  after- 
wards,  slight  rain  at  midnight 
A  at  9i  p.  M. 

Clear  to  6  a.  m.  ^i  to  3  p.  x. 
Overcast  afterwards.  Thun- 
der at  4  p.  If.  Bain  at  4  A  6 
p.  If .  High  wind  at  4^  p.  m. 

Overcast  nearly  the  whole  day. 
Bain  at  11  p.  if. 

Overcast  neariy  the  whole  day. 
Bain  at  6  p.  M.  A  from  9  to 

II  p.  M. 

Overcast  to  5  a.  if .  Vi  to  7  p.  m. 
Overcast  afterwards.  High 
wind  at  8|  p.  M .  Bain  at  mid- 
nightly  am  AfromS^  toll  px 
Overcast  to  10  a.  x.,  clouds  of 

difierent  kinds  afterwards. 
v>-i  to  6  A.  X.  Vi  toll  A.  X. 
Overcast  to  6  p.  x.,  clouds  of 
different  kinds  afterwards. 
Overcast  to  5  a.  x.  Vi  to  9  A.x 
^  i  to 2  PX  Overcast  afterwards 
Slight  rain  froml  to  4  a.  x. 
Vsi  to  7  A.  X.  r^'\  to  3  p.  X.,  stra- 
toni to  7  P.  X.  Vsi  afterwards. 
Scuds  from  8,  to  8  a.  x.,  scatd. 
^i  to  4  p.  X.  Overcast  after- 
wards. Bain  from  6  to  7.  p.  m. 
Stratoni  to  6  a.  x.  \i  to  8  a.  x. 

^i  afterwards.  Bain  at  3|p.  x. 
\i  to  6  A.  M.  '"i  A  v>-i  to  6  p.  X. 
\i  afterwards. 


•Fell  since  4  p.  x.  of  the  8rd  to  6    x.  of  the'M 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  July  1867. 
6olar  Eadiation,  Weather,  &c. 


17 

18 

19 
20 


24 

25 

26 
27 


28 
29 

30 


81 


o  o 
CO  --3 

a" 


;3  as  fl 

p4 


o 

104.0 


129.0 
128.0 


113.0 


124.0 


Inch 
0.08 


les 


0.19 
0.25 

0.04 
0.26 

0.20 
0.12 
0.24 

0.60 
0.11 

0.05 
1.68 

0.23 
1.38 


Prerailing 
direction  of  the 
Wind- 


M  n3 

as 


E.  &  E.  S.  IL 

E.  S.  E.  &  S.  S-  E. 

S.  S.  E.  &  S.  E. 

S.  S.  E. 

E.  k  variable. 

s,w.&s.s.w. 

S.  W,  S.  &  S.  by  E 
S.  by  E,S.&S.S.W 

s.  &  s.  s.  w. 

S.  S.  W.  k  variable 

s.  w.  &w.  s.  w. 


s.  w.&s.  s.w. 
s.  w.&s.  s.  w. 


.  &  S.  by  E. 

.  &  s.  s.  w. 


ft 

4.2 


6.7 


0.8 


6.4 


0.2 
0.2 


0.2 


1.5 


0.3 
0.4 


1.6 


General  aspect  of  the  8)7. 


Stratoni  to  10  a.  M.  ^i  to  4  p.  IL 
\i  to  8  p.  M.,  stratoni  after- 
wards. Brisk  gale  at  li  P.  M- 
Eain  at  11    M.  noon  <&5p.  h. 
Stratoni  to  noon  '^i  &  wi  after- 
wards. High  wind  at  lOj  a. 
M.  Eain  from  10  a.  m.,  to  2  p- 
M.,  &  at  6i  &  11  P.  M. 
\i  to  3am  Overcast  to  9  a  Mwi 
to  2  PM  Vi  to  5  pj£v_i  after^ 
wards.  Eain  from  4  to  71ail 
Stratoni  to  7  a.  1£.  ^i  &  stratoni 

afterwards. 
Scatd.  ^i  to  6  p.  M.  Overcast 
afterwards.  Light  rain  at  2 1. 
M.2.i,3.i  P.M.&  from8  to  11p.m- 
Overcast  to  1  P.     ^i  to  7  p.  m. 
Clear  afterwards.  High  wind 
from  10  A.  M.  to  noon.  Bain 
from  midnight  to  3  A.  v.  & 
from  8  a.  m.  to  noon. 
V>ito2A3iOvercastto  noonViaf- 
ter wards  .Bainat3, 6, 1 1  &  noon 
W  to  7  P.  M.,  clear  afterwards. 

Bain  from  6  ^o  9  am.  <fe  at  12i am 
Scatd,  clouds  to  8  a.  m.  Over- 
cast to  3  P.  M  ,  scatd.,  clouds 
to  7  p.  M.,  clear  afterwards. 
Bain  after  intervals. 
Vi  to  noon.  Overcast  to  5  P. 
M.   Scatd.       i  afterwards. 
Bain  from  2J  to  6  p.  m. 
Scatd.  \— i  to  2  a.  m.  clear  to  6 
A.  M.  Overcast  afterwards. 
Lightning  to  iS  at  8  p.m. Bain 
at  3  p.ijj.  &  from  7  to  9  p.  u. 
Overcast.  Bain  at  8  &  9  a.  m. 
Overcast.Bain  from  7i  a.  m.  to 
1  p.  M.  &  from  6  to  10  p.  M. 
Overcast  to  noon'^i  to  8  p.  M.\i 
after  wards.  Lightning  to  N  W 
at  8p.m. Bain  from  S^IoSau. 
Clear  to  3  a.m.  Stratoni  to  9  a. 
M. Overcast  to  6  p.m.  Stratoni 
afterwards.Thunder  &  Light- 
ning at  2i  P.M  Bain  at  10  a. 
M.  &  from  2  to  6  P.  M  


\  i  Cirri,  — i  Strati,^!  Cumuli,v-i  Cirro-strati,  '^i  Comulo  strati,^  NimlM. 
W  Cirro  cumuli. 
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AMtact  of  ike  Results  of  tie  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  July  1867. 

Monthly  Ebsxtlts. 


Inches. 


Mean  hei gilt  of  tbe  Barometer  for  the  month...  ...  ...29.557 

Max.  height  of  the  Barometer  occurred  at  9  a.  if.  on  the  6th  ...  29.748 

Min.  height  of  the  Barometer  occurred  at  4  p.m.  on  the  2l8t  ...  29.314 

i^/r^me  ra«^«  of  the  Barometer  during  the  month  ...  ...  0.434 

Mean  of  the  daily  Max.  Pressures    ...          ...  ...  ...  29.607 

Ditto       ditto     Min.       ditto                   ...  ...  ...  29.494 

Mean  daily  range  of  the  Barometer  during  the  month  ...  ...  0.113 


o 

Mean  Pry  Bulb  Thermometer  for  the  month      ...    83.7 

Max.  Temperature  occurred  at  2  p.  m.  on  the  15th    93.7 

Min.  Temperature  occurred  at  2  p.  m.  on  the  3rd    74.8 

Extreme  range  of  the  Temperature  during  the  month    18.9 

Mean  of  the  daily  Max.  Temperature  ...          ...    88.6 

Ditto      ditto      Min.      ditto,      ...          ...    80.3 

Mea^  daily  range  of  the  Temperature  during  the  month...         ...  8.8 


Mean  Wet  Bulb  Thermometer  for  the  month   ...         ...         ...  80.7 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer  3.0 

Computed  Mean  Dew-point  for  the  month       ...          ...          ...  78.6 

Mean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point  ...  5.1 

Inches. 

Mean  Elastic  force  of  Yaponr  for  the  month  ...         ...         ...  0.968 


Troy  grain. 

Mean  Weight  of  Vapour  for  the  month         ...         ...         ...  10.28 

Additional  Weiffht  of  Vapour  required  for  complete  saturation  ...  1.79 
Mean  degree  of  numidity  for  the  month,  complete  saturation  being  unity  0.85 


Inches. 

Bained  26  days, — Max.  fall  of  rain  during  24  hours      ...         ...  3.98 

Total  amount  of  rain  during  the  month  ...         ...         ...  15.44 

Total  amoimt  of  rain  indicated  by  the  Gauge  attached  to  the  anemo- 

metor  daring  the  month      ...    ...         ...  13.64 

P^railing  direction  of  the  Wind   S.  S.  W,  8.  W.  &  S. 
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Abstract  of  the  Besult^  of  the  Hourly  Meteorological  Observations 
taken  at  the  Survet/or  General's  Office,  Calcutta, 
in  the  month  of  August  1867. 

Latitude  22^  33'  V  Noitli.   Longitude  88°  20'  31"  East. 

Height  of  tlie  Cistern  of  tLe  Standard  Barometer  above  the  sea  lercl,  18.11  feefc. 

Dailj  Means,  &c.  of  the  Observations  and  of  the  Hygronietrical  elements 
dependent  tbereoii. 


Cm 

Hangc  of  tlie  Barometer 

1 

3    ^  I 

Range  of  the  Tempera- 

dui 

'ing  the  day. 

ture  during  the  day. 

Date. 

^  o 

P| 
S  o 

5  o 

Max. 

Miu. 

Diff. 

Max. 

Miu. 

Diir. 

Inches. 

Indies. 

Inches. 

0 

O 

0 

0 

1 

29.628 

U.  J  uo 

A 

oo.\) 

fid  !? 

QA  A 

y.o 

9 
a 

.olo 

.0/0 

AjvL 

OOO 

OO.O 

OA  •> 

o.o 

.VOO 

fi7fi 

•  U/  u 

.571 

.  lUO 

or  A 

vJ/'k  A 

oU.U 

7  t\ 

7.0 

4 

.691 

.OoO 

.JUO 

OA  A 

o.o 

0 

.Oo4 

.691 

ESQ 

.ODo 

.loo 

hJ./ 

et 
O 

.639 

COT 

.Oo7 

.lUs 

C50.0 

TA  S 

/y.o 

y.i 

4 

.0/4 

.510 

.112 

8  1  7 

ol.O 

o.o 

Q 
O 

.0/t) 

»\Jmlmt 

CIO 

.51o 

.KM 

ft.: 

Q'\  A 

O.O 

o 

V 

•DO/ 

.574 

.113 

oJ.O 

8D.4 

78.0 

11.4 

1A 

.OoO 

.691 

.559 

.132 

OO.O 

89.5 

80.0 

9.5 

n 
11 

.007 

.599 

.459 

.140 

8S.0 

81.0 

7.0 

12 

.627 

.582 

.m 

.150 

83.7 

8S.8 

80.5 

8.3 

13 

.677 

.635 

.529 

.106 

81.9 

8.S.0 

79.2 

8.8 

14 

.540 

.616 

.473 

.143 

79.0 

80.8 

77.5 

3.3 

15 

.600 

.538 

.443 

.095 

78.2 

80.0 

76.5 

3.6 

16 

.672 

.656 

.509 

.147 

79.0 

82.2 

76.3 

5.9 

17 

.663 

.714 

.616 

.098 

81.9 

85.5 

78.5 

7.0 

18 

.675 

.732 

.613 

.119 

83.6 

87.1 

81.7 

5.4 

19 

.608 

.656 

.517 

.139 

82.5 

87.2 

79.8 

7.4 

20 

.559 

.611 

.495 

.116 

80.5 

82.5 

77.9 

4.6 

21 

.570 

.634 

.511 

.123 

81.8 

86.6 

78.4 

8.2 

22 

.636 

.691 

.589 

.102 

82.5 

86.0 

80.5 

5.6 

23 

.653 

.704 

.695 

.109 

814 

89.3 

81.4 

7.9 

24 

.661 

.733 

.604 

.129 

81.7 

83.6 

77.0 

6.6 

25 

.622 

.668 

.553 

•115 

1  81.6 

86.5 

78.0 

8.6 

26 

.640 

.696 

.583 

.113 

83.4 

87.5 

79.8 

7.7 

27 

.658 

.700 

.600 

.100 

84.9 

90.0 

81.0 

9.0 

28 

.672 

.726 

.609 

.117 

84.9 

90.5 

81.0 

1  9.6 

29 

.656 

.718 

.562 

.156 

85.0 

90.0 

81.5 

8.5 

SO 

.692 

.653 

.509 

.144 

85.8 

91.6 

82.0 

9.6 

31 

.665 

.628 

'  .487 

.141 

85.8 

91.4 

82.0 

9.4 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived,  from  the  hourly  observations,  made  during 
the  day. 
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Abstract  of  the  Results  of  tie  Hourfy  Meteorological  Observations 
taken  at  the  Surveyor  GeneraPs  Office,  Calcutta, 
in  the  month  of  August  1867. 


Daily  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon. — (Continued.) 


Date. 

Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

DiT  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
vapour. 

Mean  Weight  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satu- 
ration being  unity. 

0 

0 

0 

o 

Inches. 

T.  gr. 

rri 

T.  gr. 

1 

80.1 

2.9 

78.1 

4.9 

0.943 

10.12 

1.70 

0.86 

2 

80.2 

3.4 

77.8 

5.8 

.934 

.01 

2.02 

.83 

8 

77  Q 

d  ft 

Qa7 

.06 

1.66 

4 

79.9 

2.9 

77.9 

4.9 

.937 

.06 

!69 

.86 

5 

80.3 

3.0 

78.2 

5.1 

.946 

.15 

.78^ 

.85 

6 

80.7 

2.6 

78.9 

4.4 

.967 

.39 

.54 

.87 

7 

80.9 

3.8 

78.2 

6.5 

.946 

.11 

2.31 

.81 

8 

79.7 

2.8 

77.7 

4.8 

.931 

.00 

1.64 

.86 

9 

79.6 

2.9 

77.6 

4.9 

.928 

9.97 

•67 

.86 

10 

80.6 

3.0 

78.5 

5.1 

.955 

10.25 

.78 

.85 

11 

80.8 

3.2 

78.6 

5.4 

.958 

.28 

.89 

.85 

12 

80.3 

3.4 

77.9 

5.8 

.937 

.04 

2.03 

.83 

13 

79.4 

2.5 

77.a 

4.3 

.928 

9.99 

1.45 

.87 

14 

77.8 

1.2 

77.0 

2.0 

.910 

.85 

0.65 

.94 

15 

77.2 

1.0 

76.5 

1.7 

.896 

.71 

.54 

.96 

16 

77.5 

1.5 

76.4 

2.6 

.893 

.66 

.84 

.92 

17 

79.5 

2.4 

77.8 

4.1 

.934 

10.05 

1.39 

.88 

18 

81.2 

2.4 

79.5 

4.1 

.986 

.57 

.46 

.88 

19 

80.4 

2.1 

78.9 

3.6 

.967 

.39 

.25 

.89 

20 

78.8 

1.7 

77.6 

2.9 

.928 

.01 

0.97 

.91 

21 

79.3 

2.5 

77.5 

4.3 

.925 

9.96 

1.44 

.87 

22 

80.0 

2.5 

78.2 

4.3 

.946 

10.17 

.47 

.87 

23 

81.3 

3.1 

79.1 

5.3 

.973 

.42 

.89 

.85 

24 

80.2 

1,5 

79.1 

2.6 

.973 

.47 

0.90 

.92 

25 

79.4 

2.2 

77.9 

3.7 

.937 

.08 

1.26 

.89 

26 

80.2 

3.2 

78.0 

5.4 

.940 

.09 

.87 

.84 

27 

81.3 

3.6 

78.8 

6.1 

.964 

.31 

2.18 

.83 

28 

81.5 

3.4 

79.1 

5.8 

.973 

.40 

.09 

.83 

29 

81.2 

3.8 

78.5 

6.5 

.955 

.21 

.32 

.82 

30 

81.0 

4.8 

77.6 

8.2 

.928 

9.91 

.92 

.77 

81 

81.4 

4.4 

78.3 

7.5 

.949 

10.12 

.71 

.79 

AU  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Constants. 
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Abttract  of  the  Results  of  the  Hourlt/  Meteorological  Observations 
taken  at  the  Surveyor  General^  Office,  Calcutta, 
in  the  month  of  August  1867. 


Hourly  Meang,  &c.  of  the  Observations  and  of  the  Hjgrometrical  element! 
dependent  thereon. 


Hour. 

Mean  Height  of 
the  Barometer  at 

fiaage  of  the  Barometer 
for  each  hour  during  . 
the  month. 

Mean  Dry  Bulb 
Thermometer. 

Bange  of  the  Tempera- 
ture for  each  hour 
during  the  month. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff: 

Inches. 

xncnes. 

o 

o 

0 

o 

Mid- 

night. 

29.626 

81.3 

oo.o 

7A  ft 

A.  *T 

1 

.615 

.690 

171 

•  x/  J. 

81.0 

Ail  R 

2 

.605 

.'678 

.509 

.169 

80.'8 

83.6 

76.8 

6.8 

3 

.595 

.670 

.505 

.165 

80.6 

83.5 

76.5 

7.0 

4 

.590 

.688 

.496 

.192 

80.4 

83.5 

76i» 

7.0 

.598 

.694 

.490 

.204 

80.1 

83.5 

76.3 

7.2 

6 

.610 

.698 

.493 

.205 

80.2 

83.4 

76.6 

6.8 

7 

.623 

.704 

.509 

.195 

80.9 

83.0 

76.8 

6.2 

.641 

.724 

.519 

.205 

81.9 

85.5 

77.0 

8.5 

9 

.652 

.732 

.529 

.203 

83.3 

87.0 

77.8 

9.2 

K> 

.653 

.733 

.533 

.200 

84.8 

87.5 

77.0 

10.5 

11 

.641 

.720 

.523 

.197 

85.4 

89.4 

77.0 

12.4 

Koon. 

.626 

.704 

.506 

.198 

86.1 

50.0 

78.2 

11.8 

1 

-605 

.682 

.488 

.194 

86.0 

91.5 

78.4 

13.1 

S 

.582 

.659 

.473 

.186 

85.9 

91.4 

78.5 

12.9 

3 

.561 

.639 

.450 

.189 

85.4 

51.6 

78.0 

13.6 

4 

.548 

.627 

.432 

.196 

85.4 

50.5 

78.6 

11.9 

.548 

.618 

.445 

.173 

84.5 

^.8 

79.5 

9.3 

S 

.561 

.627 

.452 

.175 

83.7 

88.0 

79.6 

8.4 

7 

.579 

.655 

.478 

.177 

82.8 

86.0 

79.5 

6.5 

« 

.603 

.682 

.500 

.182 

82.3 

85.5 

78.5 

7.0 

.623 

.697 

.510 

.187 

82.0 

85.0 

77.6 

7.4 

10 

.638 

.712 

.536 

.176 

81.8 

84.4 

78.2 

6J 

11 

jm 

.712 

« 

.530 

.182 

81.6 

84X> 

77.9 

<6.1 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  mre  derived  irom  the  obserrations  made  at  the  serexal 
honra  during  the  month. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observationi 
taken  at  the  Surveyor  Generars  Office,  Calcutta, 
in  the  month  of  August  1867. 


Hourly  Means,  &c.  of  tbe  Obseryations  and  of  tlie  Hygrometrical  elements 

dependent  thereon. — ( Continued.) 


A.oxir. 

Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  ajbove  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
Vapour. 

Mean  Weight  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
1   complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satura- 
tion being  unity. 

,o 

0 

o 

o 

Inches. 

T.  gr. 

T.  gr. 

TIT*  5 

Mid- 

•      1  L. 

Ui^lit. 

70.7 

1.6 

78.6 

2.7 

0.958 

10.32 

0.92 

0.92 

1 

7'J.6 

1.5 

78.4 

2.6 

.952 

.25 

.89 

.92 

2 

79.3 

1.5 

78.2 

2.6 

.946 

.19 

.88 

.92 

8 

79.3 

1.3 

78.4 

2.2 

.952 

.27 

.74 

.93 

4 

79.2 

1.2 

78.4 

2.0 

.952 

.27 

.67 

.94 

b 

79.0 

1.2 

78.2 

1.9 

.946 

.21 

.63 

.94 

G 

79.1 

1.1 

7H.3 

1.9 

.949 

.24 

.64 

.94 

.7 

79.5 

1.4 

78.5 

2.4 

.955 

.31 

.79 

.93 

8 

79.8 

2.1 

78.3 

3.6 

.949 

.20 

1.24 

.89 

9 

80.3 

3.0 

78.2 

6.1 

.946 

.15 

.78 

.86 

10 

80.8 

4.0 

78.0 

G.8 

.940 

.05 

2.41 

.81 

11 

81.1 

4.3 

78.1 

7.3 

.943 

.08 

.60 

.80 

I^Toon. 

81.0 

5.1 

77.4 

8.7 

.922 

9.83 

3.12 

.76 

1 

81.2 

4.8 

77.8 

8.2 

.934 

.97 

2.94 

.77 

2 

81.1 

4.8 

77.7 

8.2 

.931 

.94 

.93 

.77 

3 

80.8 

4.G 

77.G 

7.8 

.928 

.91 

.77 

.78 

4 

81.0 

4.4 

77.9 

7.5 

.937 

10.00 

.68 

.79 

80.G 

3.9 

77.9 

6.6 

.937 

.02 

.33 

.81 

6 

80.2 

3.5 

77.7 

6.0 

.931 

9.98 

.09 

.83 

.7 

80.0 

2.9  , 

78.0 

4.8 

.940 

10.09 

1.66 

.86 

8 

79.8 

2.5 

78.0 

4.3 

.940 

.11 

.47 

.87 

9 

79.8 

2.2 

78.3 

3.7 

.949 

.20 

.27 

.89 

10 

79.7 

2.1 

78.2 

3.6 

.946 

.17 

.  .23 

.89 

11 

79.6 

2.0 

78.2 

3.4 

.946 

.19 

.15 

.90 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwidi  CoBstauti. 
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Ab  atraet  of  tie  Resulte  of  the  Hourly  Meteorological  Observations 
taken  at  the  SuiDeyor  GeneraPs  Office,  Calcutta, 
in  the  mof/th  of  August  1867. 
Solar  EadiatioD,  Weather,  &c. 


08 -2 


^.5  2 


PreTailing 
direction  of  the 
Wind. 


II 

.  Cm 

I- 1 


General  aspect  of  the  Sky. 


o  IncheRi 
1  126.0    0.71  S.&W. 


120.0 
120.5 

120.0 
122.2 


129.2 

1330 

131.0 
129.4 
121.4 

123.0 


0.22 
0.79 

0.29 

0.52 
1.95 


0.46 

0.11 
0.14 

0.40 
0.82 
4.64 


S.byE.  AS.  S. E. 
S.  S  .  E  A  E. 

S.  E.  A  S.  S.  E. 

S.  S.E.  • 

S.  S.  E.  A  S.  W. 

S.  S.  E.  AS.  S.  W. 

S.  S.  E.  &  S.  S.  W. 

S.  byW,S.  AS.byE. 

S.  A  S.  S.  E. 
S.  A  S.  by  E. 
E.  S.  E.  A  £. 

E.S.  E.  A  E.  by  S. 
E.  S.  E,  S.  E.A  S. 
W.A  8.  W. 


ft 
2.9 


0.6 


0.5 


0.2 
5.6 

1.2 
.  1.4 


Stratoni  to  8  a.  M.  ^i  to  3  p.  m. 
Overcast  to  8  p.  M.v^.i  af- 
terwards. Bain  at  2  A  5  p.  M. 

Scatd.\i  A  ^i  to  6  p.  m.  Scatd. 
v^i  afterwards. Bain  from  11^ 
A.  M.  to  1  p.  M. 

Clear  to  4  a.  m.  Scatd.  ^i  to  11 
A.  M.  Stratoni  to  6  p.  m., 
clear  afterwards.  Bain  from 
10}  to  noon  A  at  3  p.  m. 

Clear  to  5  a.  m.  Scatd.  ^i  A  \i 
to  11  A.  M.,  clouds  of  diffe- 
rent kinds  afterwards.  Thun- 
der at  H  p.  M.  Bain  at  11} 
A.  M.  2}  A6p.  m. 

Stratoni  to  6  a.  m.  ^i  to  1  p.m. 
Overcast  to  4  p.  m.  '-i  to  8 
p.  M.,  clear  afterwards.  Bain 
at  2  A  3  p.  M. 

Overcast  nearly  the  whole  day. 
Thunder  at  6  a.  m.  Bain  at  2 
A.  M .  A  from  4  to  7  A.  M. 

Clear  to  6  a.  m.  Scatd.  \i  to  11 
A.  M.,  clouds  of  different 
kinds  afterwards. 

Stratoni  to  3  a.  m.  '"i  to  noon. 
Overcast  to  4  p.  m.  w-i  after- 
wards.Slightrain  at9  A  lOp.if . 

Scatd.  v-i  to  6  A.  m.  Overcast 
to  10  A.M. i  afterwards. Bain 
from  6}  to  9  A.  M.  A  at  4iP.M. 

Scatd.  \i  A  '^i  nearly  the 
whole  day. 

Scatd.\i  to  5  A.M.'^i  to  3  pm  W 
afterwards.  Bain  at  12}  a.  m. 

Scatd.  Vi  to  10  a.  m.  Scatd. 
to  5  p.  M.,  clouds  of  different 
kinds  afterwards.  High  wind 
at  7}  P.M. Bain  at  U  A  11  a. 
M.  2  A  from  4}  to  7  p.  m. 

Stratoni  to  4  a.m. Overcast  to  9 
A.  M.  '"i  to  1  p.  M.  Overcast 

afterwards.Bain  after  intervals. 

Overcast  nearly  the  whole  day. 
Bain  from  midnight  to  5}  p. 
M.  A  at  9}  p.  M.  [day. 

Overcast.  Bain  nearly  the  whole 
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Solar  Badiation,  Weather,  Ac. — (Continued.) 


d 


120.0 
119.6 


134.8 


132.0 


130.6 


Inches 
2.66 

0.26 


0.10 


0.19 


0.16 


PreTailing 
direction  of  the 
Wind. 


General  aspect  of  the  Sky. 


134.4 


127.0 
126.0 


132.4 
137.0 

127.0 


3.40 


0.48 


0.20 


S.  S.  W. 

S.  S.W.,S.  W.  AS. 
S.  S.  £.  &  S. 

S.  S.  W.  &  S.S.  E. 

W.S.W.  A  S.  S.W. 

S.  by  E,SSEA  SW. 
S.  AS.  S.  E. 

S,  S.  W.A8.  S.W. 

S.by  E,  8.AWS.W. 


N.W,8.W.A  S.  S.E 

S.S.E,SSWASbyW 

S.  AS.by  W 
S.A  S.  S.  E. 


S.  AS.  S.  K 
S.A  S.by  W. 

S.byW.A  S.  S.  E 


lb 
3.7 

0.6 


4.6 


0.4 


0.2 
0.2 


Oyercast.  Hi^hwindat  9} 

£ain  after  interralB. 
Orercast  to  10  a.  m.  Scatd.  Vi 
afterwards.Eain  at  1, 2,  A  4A]r. 
W  to  3  A.  M.  Overcast  to  3  p.  m. 
\i  to  7  p.  M.  Scatd.  v«i  after- 
wards. SKght  rainat4i  A6i  AM 
Vi  to  7  A.  M.  ^i  to  noon.  Over- 
cast  A  v>J  afterwards.  Hinn- 
der  at  2  p.  m.  £ain  at  10|  a. 
M.  A  4i  p.  M. 
W  to  6  A.  M.  Overcast  after- 
wards. Light  rain  at  9  a.  if., 
from  11  A.  M.  to  3  p.  m.  A 
from  9  to  11  P.  M. 
Overcast  to  6  a.  if .  Scatd.  '^i  to 
7  p.  M.  Clear  afterwards.  Bain 
at  midnight  1,  3  A  4  a.  h. 
Scatd.  ^i  A  v-i  to  3  a.m.  Scatd. 
'^i  to  2  p.  M.  M  A  wi  to  6 
P.M.,  clear  afterwards.  Slight 
rain  at  6  A  11  a.  m. 
Scatd.  W  to  8  A.  M.      to  8  p. 
M.  Scatd.  clouds  afterwards. 
Thimder  at  3i  p.^.  Lightning 
to  W.  at  8  P.  M. 
Stratcmi  to  2  a.  m.  Overcast  to 
7  p.  M.  Scatd.  clouds  after- 
wards. Hiffh  wind  at  6i  a.m. 
Thunder  from  7  to  10  a.  «. 
Lightning  at  8  A  9  a.  m.  Sain 
from  7  to  noon  A  at  2  p  m. 
Overcast  to  10  a.  m.  '^i  to  3  p,m. 
Vi  to  6  p. clear  afterwards. 
Bain  from  midnight to4  A  at 

.     8  A.  H. 

Stratonito6A.M.^ito7p.M.  dear 
afterwards.  Bain  at  6^.  9  A 
12i  A.  M. 
Clear  to  4  a.  m.  W  to  7  a.  M.\i 
A  '^ito  7p.M.<slear  afterwards 
Clear  to  2  a.m  Scatd.  clouds  to 
4  A.  M.  W  to  7  A.  M.  '^i  to  7 
P.M.,  clear  afterwards.Li^ht- 
ning  at  10  A  11  p.  u.  Shght 
at  4  A  8i  p.  M. 
Clear  to  7  a.  m.  ^  afterwords. 
Clear  to  6  a.  M.  \i  &   i  to  7  pm. 

clear  afterwards. 
Clear  to  6  a.m.  '^i  to  9  P.M.  dear 
4kfterwards.   ^ 


V  i  Cirri,  —  i  Strati,'^!  Cumuli,\-i  Cirro-strati,  '^i  Cumulo  strati,^  Nimbi, 
i  Cirro  cumuU.  Digitized  by  Google 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  OeneraVs  Office,  Calcutta, 
in  the  month  of  Attgust  1867. 

Monthly  Essults. 


Inches. 

Mean  height  of  the  Barometer  for  the  month...           ...  ...  29.607 

Max.  heient  of  the  Barometer  occurred  at  10  a.  m.  on  the  24th  ...  29.733 

Min.  hei^t  of  the  Barometer  occurred  at  4  p.m.  on  the  12th  ...  29.432 

£4'^0fite  ran^«  of  the  Barometer  during  the  month       ...  ...  0.301 

Mean  of  the  daily  Max.  Pressures    ...          ...          ...  ...  29.661 

Ditto      ditto     Min.      ditto       ...          ...          ...  ...  29.542 

Mean  daily  range  of  the  Barometer  during  the  month  ...  ...  0.119 


Mean  Dry  Bulb  Thermometer  for  the  month      ...    82.8 

Max.  Temperature  occurred  at  3  p.  m.  on  the  SOth    91.6 

Min.  Temperature  occurred  at  5  a.  m.  on  the  16th    76.3 

Extreme  range  of  the  Temperature  during  the  month    15.3 

Mean  of  the  daily  Max.  Temperature  ...         ...    87.3 

Ditto     ditto      Min.»    ditto,      ...         ...    79.7 

Mean  daily  range  of  the  Temperature  during  the  month...         ...  7.6 


Mean  Wet  Bulb  Thermometer  for  the  month    ...         ...         ...  80. 1 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer  2.7 

Computed  Mean  Dew-point  for  the  month       ...         ...         ...  78.2 

Mean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point  ...  4.6 

Inches. 

Mean  Elastic  force  of  Vapour  for  the  month  ...         ...         ...  0.946 


Troy  grain. 

Mean  Weight  of  Vapour  for  the  month         ...         ...         ...  10.15 

Additional  Weiffht  of  Vapour  required  for  complete  saturation  ...  1.60 
Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity  0.86 


Inches. 

Rained  24  days, — ^Max.  fall  of  rain  during  24  hours      ...         ...  4.64 

Total  amount  of  rain  during  the  month  ...         ...         ...  18.50 

Total  amount  of  rain  indicated  by  the  Gauge  attached  to  the  anemo- 
meter during  the  month      ...         ...       ...         ...         ...  17.09 

Prerailing  direction  of  the  Wind   S.  S.  E.,  S.  &  S.  S.  W. 
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AMraci      the  ItwulU  of  ihe  Howrly  Meteorological  Observations^ 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  September  1867. 

Latitude  22^  83'  1''  North.  Longitude  88^  20'  %4r  East. 

Height  of  the  Cistern  of  the  Standard  Barometer  abore  the  sea  lerel,  18.11  feet. 


Daily  Means,  &c.  of  the  Obserrations  and  of  the  Hjgrometrieal  elements 
dependent  thereon. 


Date. 

Mean  Height  of 
the  Barometer 
at  320  Faht. 

Bange  of  the  Barometer 
during  the  day. 

Mean  Dry  Bulb 

Bange  of  the  Tempera* 
ture  daring  the  day. 

Max. 

Min. 

Dm. 

Max. 

Min. 

TN»  nr. 

Din. 

incnes. 

Tfu^hfifl. 

M  in  >IIPP. 

Inches. 

>  I .  W  JAP  O  . 

Inches. 

o 

Q 

0 

Q 

1 

29.636 

29.489 

0.147 

oO.a 

92.5 

82.8 

9.7 

2 

.OoO 

^632 

.543 

.089 

OA  A 

88.6 

81.6 

7.1 

3 

.619 

.670 

.574 

.096 

82.5 

88.9 

79.8 

9.1 

4 

.648 

.708 

.581 

.127 

82.3 

88.0 

79.9 

8.1 

6 

.673 

734 

614 

.120 

80.6 

84.3 

78.5 

5.8 

6 

.711 

.771 

.661 

!llO 

80.1 

82!& 

7g[o 

4.5 

7 

.710 

.794 

.640 

.154 

83.4 

88.5 

79.0 

9.5 

8 

.686 

.758 

.601 

.167 

84.3 

89.5 

80.0 

9.5 

9 

.635 

.701 

.549 

.152 

85.2 

90.8 

80.9 

9.9 

10 

.630 

.695 

.559 

.136 

86.0 

92.0 

81.6 

10.5 

11 

.659 

.722 

.552 

.170 

86.0 

89.6 

82.0 

7.6 

12 

.675 

.731 

.606 

.125 

^.4 

92.5 

81.9 

10.6 

13 

.635 

.691 

.575 

.116 

84.7 

92.2 

81.6 

10.7 

14 

.550 

.617 

.455 

.162 

86.2 

92.4 

81.6 

10.9 

15 

.480 

.537 

.413 

.124 

81.6 

86.6 

78.6 

8.0 

16 

.m 

.491 

.343 

.148 

80.8 

84.6 

78.6 

6.1 

17 

.467 

.551 

.374 

.177 

81.5 

84.5 

79.8 

4.7 

18 

.561» 

.628 

.505 

.123 

82.0 

86.6 

79.6 

7.1 

19 

.612 

.676 

.565 

.111 

83.2 

86.0 

80.0 

6.0 

20 

.630 

.672 

.591 

.081 

81.5 

86.6 

77.4 

9.1 

21 

.653 

.711 

.605 

.106 

79.8 

83.0 

77.0 

6.0 

22 

.682 

.745 

.638 

.107 

79.8 

85.0 

76.0 

9.0 

23 

.720 

.781 

.661 

.120 

81.8 

88.2 

76.5 

11.7 

24 

.735 

.804 

.665 

.139 

83.6 

88.6 

78.6 

10.0 

26 

.688 

.750 

.601 

-149 

85.2 

90.7 

80.6 

10.2 

26 

.663 

.711 

.591 

.120 

86.3 

91.7 

82.0 

9.7 

27 

.714 

.786 

.660 

.126 

85.4 

92.0 

80.0 

12.0 

28 

.772 

.840 

.719 

.121 

83.4 

90.7 

80.5 

10.2 

29 

.793 

.848 

.737 

.111 

81.8 

86.5 

/79.8 

6.7 

30 

.799 

.844 

.764 

.080 

79.1 

81.6 

78o 

3.5 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bolb 
^Riermometer  Means  are  derived,  from  the  hourly  obsenrations,  made  during 
tiiiday. 
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Abstract  of  the  liesults  of  the  Hourly  Meteorological  06servation$ 
taken  at  tie  Surrei/or  GeneraVs  Office,  Calcutta^ 
in  the  month  of  September  1867. 


Daily  Means,  &c.  of  the  Obserrations  and  of  the  Hygrometrical  elements 

dependent  thereon. — (Continued.) 


c 


p 


P. 

s 

o 
O 


-3 


m.s 

o 

p 


c2 


O  .2 


0 

0 

0 

0 

T  or 

1 

82.2 

4.6 

79.4 

7.4 

0.983 

10.47 

2 

81.0 

3.0 

78.9 

5.1 

.967 

.37 

3 

80.0 

2.5 

78.2 

4.3 

.946 

.17 

4 

80.0 

2.3 

78.4 

3.9 

.952 

.23 

5 

78.6 

2.0 

77.2 

3.4 

.916 

9.89 

6 

78.9 

1.2 

78.1 

2.0 

.943 

10.18 

7 

80.1 

3.3 

77.8 

6.6 

.934 

.01 

8 

80.7 

3.6 

78.2 

6.1 

.946 

.13 

9 

80.6 

4.6 

77.4- 

7.8 

.922 

9.85 

10 

81.4 

4.6 

78.2 

7.8 

.946 

10.09 

11 

81.6 

4.4 

78.5 

7.5 

.955 

.18 

12 

81.9 

4.5 

78.7 

7.7 

.961 

.24 

13 

81.1 

3.6 

78.6 

6.1 

.958 

.26 

14 

82.3 

2.9 

80.3 

4.9 

1.011 

.80 

16 

79.7 

1.9 

78.4 

3.2 

0.952 

.26 

16 

79.3 

1.5 

78.2 

2.6 

.946 

.19 

17 

80.2 

1.3 

79.3 

2.2 

.979 

.65 

18 

80.4 

1.6 

79.3 

2.7 

.979 

.63 

19 

81.4 

1.8 

80.1 

3.1 

1.005 

.77 

20 

79.7 

1.8 

78.4 

3.1 

0.952 

.25 

21 

78.5 

1.3 

77.6 

2.2 

.928 

.03 

22 

77.4 

2.4 

75.7 

4.1 

.873 

9.43 

23 
24 

78.8 

3.0 

76.7 

5.1 

.902 

.70 

80.8 

2.8 

78.8 

4.8 

.964 

10.34 

25 

81.7 

3.5 

79.2 

6.0 

.976 

.43 

26 

82.6 

3.7 

80.0 

6.3 

1.001 

1.68 

27 
28 

81.4 

4.0 

78.6 

6.8 

0.958 

.23 

80.1 

3.3 

77.8 

6.6 

.934 

.01 

29 

79.1 

2.7 

77.2 

4.6 

.916 

9.85 

30 

77.8 

1.3 

76.9 

2.2 

.908 

.82 

^  o 

2  S 
< 


T.  gr. 

2.47 
1.80 
.47 
.35 
.12 
0.66 
1.96 
2.16 
•76 
.82 
.73 
.82 
.16 
1.81 
•  .09 
0.88 
.76 
.94 
1.12 
.06 
0.72 
1.32 
.70 
.69 
2.18 
.34 
.46 
1.96 
.66 
0.71 
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Abdtract  of  the  Results  of  the  Hourly  Meteorological  Obsej'vations 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  September  1867. 


Hourly  Means,  &c.  of  the  ObserTations  and  of  the  Hygrometrical  elements 

dependent  thereon. 


Hoar. 

Mean  Height  of 
the  Barometer  at 
32^  Faht. 

Itange  of  the  Barometer 
for  each  hour  during 
the  month. 

Mean  Dry  Bulb 
Thermometer. 

Eange  of  the  Tempera- 
ture for  each  hour 
during  the  month. 

Max. 

Min. 

Diff. 

Max, 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

Mid- 

niffht. 

29.668 

29.792 

29.450 

0.342 

81.5 

84.5 

77.0 

7.6 

.646 

.779 

.432 

.347 

81.3 

84.2 

77.0 

7.2 

2 

.OOO 

.773 

.411 

.362 

ol.U 

84.0 

76.5 

7.6 

3 

.625 

.764 

.394 

.370 

80.7 

83.8 

76.5 

7.3 

4 

.622 

.769 

.374 

.395 

80.5 

83.4 

76.4 

7.0 

5 

.631 

.774 

.392 

.382 

80.4 

84.2 

76.4 

7.8 

6 

.648 

.787 

,412 

.375 

80.4 

84.0 

76.0 

8.0 

7 

.664 

.800 

.413 

.357 

81.0 

84.6 

76.0 

8.5 

3 

.686 

.836 

.477 

.359 

82.3 

85.7 

76.8 

8.9 

9 

.700 

.845 

.491 

.354 

84.1 

87.7 

78.4 

9.3 

10 

.701 

.846 

.474 

.372 

85.0 

89.3 

79.0 

10.3 

11 

.689 

.848 

.450 

.398 

85.6 

90.0 

78.6 

11.6 

Noon. 

.666 

.813 

.395 

.418 

86.5 

91.6 

78.0 

13.6 

1 

.642 

.811 

.398 

.413 

86.8 

92.2 

78.0 

14.2 

2 

.618 

.797 

.376 

.421 

86.7 

92.6 

77.4 

15.1 

3 

.698 

.777 

.362 

.415 

85.9 

92.6 

78.6 

14.0 

4 

.690 

.773 

.343 

.4:30 

85.7 

92.2 

78.6 

13.7 

.692 

.773 

.354 

.419 

85.0 

92.0 

78.7 

13.3 

6 

.608 

.787 

.378 

.409 

83.7 

89.0 

79.0 

10.0 

7 

.627 

.800 

.398 

.408 

83.1 

88.0 

79.0 

9.0 

8 

.650 

.811 

.408 

.403 

82.6 

86.2 

79.0 

7.2 

9 

.668 

.821 

.414 

Ml 

82.2 

86.0 

78.0 

8.0 

10 

.678 

.833 

.420 

.413 

82.0 

85.8 

77.6 

8.3 

11 

.674 

.827 

.432 

.395 

81.6 

85.4 

76.4 

9.0 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived  from  the  observations  made  at  the  several 
boors  during  the  month. 


Digitized  by 


Ixviii 


Meteorological  Obeervafiom. 


Abslracl  of  tie  Xesulis  of  the  Hourly  Meteorological  Observatiom 
taken  at  the  Surveyor  GeneraPs  Ofice,  Calcutta, 
in  the  month  of  September  1867. 


Honriy  MeanSi  &c.  of  the  Obseryations  and  of  the  Hjgrometrical  element! 
dependent  thereon. — (Continued,) 


— 

Uonr. 

Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
Vapour. 

Mean  Weight  of  Vapoui 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  requir^  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satura- 
tion being  unity. 

0 

0 

0 

o 

Inches. 

T.gr. 

T.gr. 

Mid- 

night. 

79.7 

1.8 

78.4 

3.1 

0.962 

10.26 

1.06 

0.91 

1 

79.6 

1.7 

78.4 

2.9 

.962 

.26 

0.99 

.91 

2 

79.6 

1.6 

78.4 

2.6 

.962 

.26 

.89 

.92 

3 

79.3 

1.4 

78.3 

2.4 

.949 

.24 

.80 

.93 

4 

79.2 

1.3 

78.3 

2.2 

.949 

.24 

.74 

.93 

79.0 

1.4 

78.0 

2.4 

.940 

.16 

.79 

.93 

79.1 

1.3 

78.2 

2.2 

.946 

.21 

.73 

.93 

7 

79.6 

1.4 

78.6 

2.4 

.968 

.34 

.80 

.93 

B 

80.3 

2.0 

78.9 

3.4 

.967 

.41 

1.17 

.90 

9 

80.8 

3.3 

78.6 

5.6 

.966 

.23 

.98 

.84 

81.4 

3.6 

78.9 

6.1 

.967 

.34 

2.19 

.88 

11 

81.4 

4.2 

78.6 

7.1 

.966 

.21 

.66 

.80 

Noon. 

81.6 

4.9 

78.7 

7.8 

.961 

.24 

.86 

.78 

1 

81.7 

5.1 

78.6 

8.2 

.968 

.21 

8.00 

.77 

2 

81.3 

6.4 

78.1 

8.6 

.943 

.04 

.14 

.76 

3 

81.0 

4.9 

77.6 

8.3 

.928 

9.91 

2.96 

.77 

4 

81.0 

4.7 

77.7 

8.0 

.931 

.94 

.86 

.78 

6 

80.7 

4.3 

77.7 

7.3 

.931 

.96 

.67 

JO 

6 

80.6 

3.1 

78.4 

6.3 

.962 

10.21 

1.86 

.85 

H 

80.5 

2.6 

78.7 

4.4 

.961 

.33 

.63 

.87 

8 

80.3 

2.3 

78.7 

3.9 

.961 

.33 

.36 

.88 

9 

80.2 

2.0 

78.8 

3.4 

.964 

.38 

.16 

.90 

10 

80.0 

2.0 

78.6 

3.4 

.968 

.32 

.16 

.90 

11 

79.7 

1.9 

78.4 

3.2 

.962 

.26 

.09 

.90 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Constanii. 
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AMract  qf  tie  SesulU  of  the  Sourly  Meteorological  Observations 
taken  at  the  Surveyor  OeneraPs  Office y  Calcutta^ 
in  the  month  qf  September  1867. 
Solar  Radiation,  Weather,  &c. 


I 


Prevailing 
direction  of  the 
Wind. 


G^nd  aspect  of  the  Sky. 


o 

181.4 


184.0 

133-0 
126.0 

135.0 


181.0 


129.6 


m.o 


Inches 
••  • 

0.16 

0.96 

0.49 

0.12 
1.08 
0.10 


0.89 


2.06 


0.64 


S.&E.  N.  E. 
S.,  E.  &  E.  by  S. 

E.  N.  E.  k  8.  E. 

E.,  S.E.  &S.W. 

S.byE. 
S.  S.E. 

s.  w.  &  s.  s.  w.  ; 
s.  s.  w.  &  s.  w. 

S.  8.  W,  &  8.  W. 
S.8.  W.&S.  W. 
8.  W.  &  8.  E. 
S.byE.&S.  8.  E. 

8. 8.  E.  &  S*  E. 

N.  E.  &  W.  by  N. 
B.  N.E.AN.  E. 


0.3 
3.0 


0.6 


0.1 


0.2 


4.0 


6.9 


0.4 


\i  to  6  A.  M.  '^ito  7  p.  M.,  clear 
afterwards.  Slight  rain  at  4}?.  m. 

Scatd.  clouds  to  4  a.  m.  W  to 
9  A.  M.|  overcast  to  7  p.m.,  clear 
afterwards.  Thunder  at  IHa.m. 
Eain  at  10  &  11  a.  m.  &  at  4|  & 
6i  p.  M. 

v>J  to  6  A.  K.,  overcast  after- 
wards. High  wind  at  1^  p.  k. 
Thunder  at  8^  a.  m.  &  \\  p.  m. 
Lightning  at  \\  p.  m.  JSain  at  8^ 
A.  M.  &  from  \\  to  3i  p.  M. 

Clear  to  2  a.  M.Stratoni  to  6  a. 
M.  W  to  11  A.  M.  to  2  p.  M. 
overcast  to  6  p.  M.  Vi  after- 
wards. Bain  at  11^  a.  m.,  from 

3  to  6  p.  M.  &  at  lOi  p.  M. 
Clear  to  4  A.x.Stratoni  to  4  p. 

M.  ^i  afterwards.  Eain  at8  a.x. 

Overcast  to  6  p.m.  Stratoni  af- 
terwiurds.Eainfrom2A.x.tolPM. 

Stratoni  to  10  a.  m.  ^i  to  5  p. 
M.Vi  afterwards.Eain  at  4  a.  m. 
'^i  nearly  the  whole  day. 
Clear  to  7  a.  m.  ^i  to  7  p.  m., 
clear  afterwards. 

Clear  to  6  a.  m.  ^i  to  6  p.m.,. 
clear  afterwards. 

^i  &  \i  to  10  A.  M.  Stratoni 
afterwards. 

Stratoni  to  6  a.m.  ^i  to  3p.m., 
clouds  of  different  kinds  after- 
wards. Lightning  at  7  &  8  p.  M. 
Slight  rain  at  6  p.  m. 

Clear  to  6  a.  m.,'^!  to  2  p.  m., 
overcast  to  6  p.  m.,  clouds  of 
different  kinds  afterwards.High 
wind  at  2^  p.  m.  Lishtninff  to 
W.  at  7  p.  M.  Sain  from  2i  to 

4  p.  M. 

M  to  6  A.  M.  ^i  afterwards. 
High  wind  &  rainat2i&10i 
p.  M.  Lightning  to  £  at  10  p.m. 
Thunder  at  1(H  p.  m. 

Overcast  nearly  the  whole 
day.  Lightning  to  W  from  mid- 
night to  2  A.  M.  Thunder  at  1  a. 
M.  Bain  from  3  tp^d  a.  M.juid 
at  3,  4  and^i^fg^^QQ^^^ 
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Solar  Badiation,  Weather,  Ac. — (Continued.) 


16 
17 
18 

19 
20 


21 

22 


23 


24 


9 
o  o 

Si 


27 


28 


29 


30 


134.0 
130.6 

132.0 


§  *1 

Inches 
0.84 


0.36 
0.62 

0.70 
0.91 


1.79 
1.29 


0.11 


0.06 


0.07 


0.73 


Prevailing 
direction  of  the 
Wind. 


N.  E,  E.&E.  by  S. 
S.  E.  &E.  S.  E. 
S.  E.  &  S.  S.  E. 

S.  W.  &  S.  by  E. 
W.  S.  W.  &  S. 


W.N.W.&W.  byN 
W.  &W.  S.  W. 


S.  W.,S.  &S.  S.E. 

S.  S.  E,  &  S.  E. 
S.&  S.  W. 

s.  w.  &  w.  s.  w. 

S.  S.  W.  &  S.  S.  E. 

S.  S.  E.  &E.N.  E. 
N.  E.  &  E.  S.E. 
E.  N.  E.  cfe  E.  • 


.  ^ 

H  O 

si 


General  aspect  of  the  Sky. 


1.0 
0.2 
1.1 


3.1 


1.6 
1.2 


1.0 


1.0 


1.0 


Overcast  nearly  the  whole 
day.  Eain  at  6  <&  8  a.  M.  &  firom 
10^  A.  M.to  4  p.  M.  &  at  7  p.  M. 

Stratoni  to  11  a.  h.,  overcast 
afterguards.  Eain  at  6,  6  &  12 
A..  H.  4&  at  11  p.  M. 

Overcast  to  4  p.  m.,  clouds  of 
different  kinds  afterwards. 
Thunder  at  10^  a.  h.  Lightning 
to  S  at  8  P.M.  Bain  at  midnighC 
3ifellA.  M.ifcat  1,  2ii&7p.  M. 

Overcast  to  10  a.  m.,  stratoni 
to  6  p.  M.  wi  afterwards.  Eaia 
at  midnight  k  3|  a.  m. 

-^i  &  \i  to  8  A.  M.,  stratoni  to 
noon.,  overcast  to  6  p.  M.,  wi 
afterwards.  High  wind,  thun- 
der &  Lightning  at  8  p.  u. 
Eain  from  2  to  6  p.  m. 

Overcast.Kain  after  intervals. 
Overcast  to  11  a.  m.  Vi  to6 
p.  M.,  clear  to  8  p.  m.,  overcast 
afterwards.  Eain  from  2  to  8 
A.  M.  &  from  9  to  11  p.  m. 

Overcast  to  6  a.  m.  W  toll  a. 
M.\i<fe^i  afterwards. Lightning 
toW  at  Hp.  m  Eain  at  2&3  a. 

Clear  to  2  a,  m.  ^i  to  4  p.  m., 
clear  afterwards.  Slight  rain  at 

■       A.  M. 

Gear  to  4  a.  m.  W  to  7a. m.  ^i 
to  6  p.  M.,  clear  afterwards. 
Slight  rain  at  1  p.  m. 

Clear  to  7  a.  m.  '^i  to. 6  a.m>, 
clear  afterwards. 

Clear  to  6  a.  m.  ^i  to  6  p.m., 
overcast  afterwards  Thunder  at 
4i  p.  M.  &  from  7  to  9  p.M.Light- 
ning  at  7  P.  M.    Light  rain  at 
Vp.  M. 

wi  to  4  A.  M,  Vi  to  10  A.  M. 
i  to  1  P.  M.wi  to  4  p.  M.  over- 
cast afterwards.  Slight  rain  at 
6i  &  9  p.  M. 

Clear  to  6  a.  m  Vi  to  9  a.m. 
overcast  to  7  p.  M.  \i  after- 
wards. Lightning  to  S  from  8 
to  11  P.M.  Eain  at  7^  &  10  a.m. 

Clear  to  6  a.m., overcast  to8p. 
M. ,  clear  afterwards.  Eain  at  8  a. 
&  from  11  A.  M.  to  4  p.  m. 


\  i  Cirri,  —  i  Strati,'^!  Cumuli, w  Cirro-strati,  '^i  Cumulo  strati,^  Nimbi. 
W  Cirro  cumulL 
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Abstract  of  tie  Results  of  the  Hourly  Meteorological  Observations^ 
taken  at  the  Sui^eyor  GeneraVs  Office,  Calcutta, 
in  the  month  of  September  1867. 

Monthly  Eesults. 


Indies. 

Mean  height  of  the  Barometer  for  the  month...           ...  ...  29.645 

Max.  height  of  the  Barometer  occurred  at  11  l.  m.  on  the  29th  ...  29.848 

Min.  height  of  the  Barometer  occurred  at  4  p.m.  on  the  16th  ...  29.343 

Extreme  range  of  the  Barometer  during  the  month       ...  ...  0.605 

Mean  of  the  daily  Max.  Pressures    ...          ...          ...  ...  29.708 

Ditto      ditto     Min.       ditto       ...          ...          ...  ...  29.582 

Mean  daili/  range  of  the  Barometer  during  the  month  ...  ...  0.126 


Mean  Dry  Bulh  Thermometer  for  the  month      ...    83.1 

Max.  Temperature  occurred  at  2  <&  3  p.  m.  on  the  1st  &  12th   92.5 

Min.  Temperature  occurred  at  6  &  7  a.  m.  on  the  22nd    76.0 

Extreme  range  of  the  Temperature  during  the  month    16.6 

Mean  of  the  daily  Max.  Temperature  ...          ...    88.1 

Ditto     ditto      Min.      ditto.      ...          ...    79.7 

Mean  daily  range  of  the  Temperature  during  the  month...         ...  8.4 


Mean  Wet  Bulb  Thermometer  for  the  month    ...          ...  80.3 

Mean  Dry  Bulb  Thermometer  abeve  Mean  Wet  Bulb  Thermometer  2.8 

Computed  Mean  Dew-point  for  the  month        ...          ...          ...  78.3 

Mean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point  . . .  4.8 

Inches. 

Mean  Elastic  force  of  Vapour  for  the  month  ...         ...         ...  0.949 


Troy  grain. 

Mean  Weight  of  Yapour  for  the  month         ...         ...  ...  10.18 

Additional  Weight  of  Vapour  required  for  complete  saturation  ...  1.68 
Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity  0.86 


Inches. 

Rained  25  days, — Max.  fall  of  rain  during  24  hours      ...         ...  2.05 

Total  amount  of  rain  during  the  month  ...  ...  ...  13.70 

Total  amount  of  rain  indicated  by  the  Gauge  attached  to  the  anemo- 
meter during  the  month      ...         ...        ...  ...         ...  12.41 

Prevailing  direction  of  the  Wind   S.  W.  &  S.  S.  E. 
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Ab9traci  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  October  1867. 

Latitude  2^^  .33'  V  North.   Longitude  88°  ^0'  34/'  East. 
Height  of  the  Cistern  of  the  Standard  Barometer  above  the  sea  level,  18.11  feet. 


Daily  Means,  &c.  of  the  Observations  and  of  the  Hygromctrical  elements 
dependent  thereon. 


:^ . 

•til 
M 

Bange  of  the  Barometer 
during  the  day. 

Range  of  the  Tempera- 
ture during  the  day. 

Date. 

^1 

! 

Ml 

Max. 

Min. 

DLOr. 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

o 

0 

o 

o 

1 
3 

a 

4 
5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

do 

81 

29.818 
.850 
.879 
.874 
.861 
.852 
.852 
.852 
.876 
.874 
.847 
.825 
.859 
.890 
.911 
.916 
.876 
.862 
.908 
.934 
.880 
.844 
.880 
.936 
.939 
.909 
.914 
.912 
.916 
.895 
.836 

29.879 
.911 
.941 
.942 
.924 
.912 
.913 
.906 
.950 
.947 
.895 
.872 
.929 
.953 
.972 
30.008 
29.944 
.902 
.956 
.999 
.957 
.897 
.969 
.994 
30.005 
29.977 
.981 
.982 
.979 
.946 
.881 

29.767 
.799 
.821 
.793 
.809 
.794 
.796 
.802 
.789 
.799 
.802 
.755 
.811 
.841 
.851 
.836 
.817 
.803 
.870 
.886 
.800 
.767 
.816 
.870 
.887 
.842 
.866 
.866 
.876 
.848 
.779 

0.112 
.112 
.120 
.149 
.115 
.118 
.117 
.104 
.161 
.148 
.093 
.117 
.118 
.112 
.121 
.172 
.127 
.099 
.086 
.113 
.157 
.130 
.143 
.124 
•118 
.135 
.116 
.117 
.104 
.097 
.102 

81.6 
83.0 
84.0 
83.4 
82.8 
83.9 
83.4 
83.8 
83.9 
84.2 
82.8 
83.3 
82.9 
83.4 
83.1 
81.2 
81.5 
81.1 
77.1 
78.4 
80.8 
80.9 
82.8 
81.3 
79.3 
79.7 
79.4 
78.6 
76.4 
76.9 
73.1 

87.8 
86.6 
89.6 
88.5 
88.0 
89.4 
88.8 
90.0 
89.3 
89.5 
90.0 
89.6 
89.0 
88.7 
88.8 
87.0 
88.5 
87.0 
79.6 
84.6 
86.7 
t  85.5 
I  88.4 
i  86.0 
;  83.6 
i  85.0 
1  85.0 
'  85.4 
;  84.5 
!  83.5 

1  74.7 

1 

( 

78.0 
79.2 
80.2 
77.3 
78.0 
80.6 
78.6 
79.0 
79.7 
79.6 
78.6 
78.8 
78.6 
79.2 
77.9 
76.2 
75.0 
78.0 
75.4 
75.7 
76.0 
78.0 
78.5 
77.0 
77.0 
76.5 
74.6 
72.6 
69.6 
69.6 
70.6 

9.8 
10.3 
9.3 
11.2 
10.0 
8.8 
10.3 
U.0 
9.6 
10.0 
11.5 
10.7 
10.6 
9.5 
10.9 
10.8 
13.5 
9.0 
4.1 
8.9 
10.7 
7.6 
9.9 
9.0 
6.6 
8.6 
10.6 
12.9 
15.0 
14.0 
4.1 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived,  from  the  hourly  observations,  made  during 
the  day. 
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Abstract  of  the  ReiulU  of  the  Hourly  MeteorologUal  06$ervationi 
taken  at  Ike  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  October  1867. 


Dailj  Means,  <fcc.  of  the  Obsenrations  and  of  the  Hygrometrical  elementi 
dependent  thereon. — (CautmuedJ 


Date. 

Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

Ck>mputed  Dew  Point. 

Dry  Bulb  abofe  Dew 
Point. 

Mean  Elastic  force  of 
vapour. 

MeanWeight  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satu- 
ration beiAg  unity. 

0 

o 

o 

0 

Inches. 

T.  gr. 

T.gr. 

1 

79.7 

1.8 

78.4 

3.1 

0.952 

10.25 

1.06 

0.91 

Q 

80.6 

2.4 

78.9 

4.1 

.967 

.39 

.43 

.88 

n 
O 

81.1 

2.9 

79.1 

4.9 

.973 

.42 

.75 

.86 

4 

79.7 

3.7 

77.1 

6.3 

.913 

9.80 

2.16 

.82 

r 
O 

79.5 

3.3 

77.2 

5.6 

.916 

.83 

1.92 

.84 

O 

79.9 

4-0 

77.1 

6.8 

.913 

.78 

2.35 

.81 

7 

79.4 

4.0 

76.6 

6.8 

.899 

.63 

.33 

.81 

o 

o 

78.2 

5.6 

74.3 

9.5 

.835 

8.94 

3.16 

.74 

9 

77.7 

6.2 

73.4 

10.5 

.811 

.67 

•46 

.72 

ii) 

78.3 

5.9 

74.2 

10.0 

.832 

.91 

:33 

.73 

il 

77.9 

4.9 

74.5 

8.3 

.840 

9.03 

2.72 

.77 

is 

78.3 

5.0 

74.8 

8.5 

.849 

.09 

.84 

.76 

13 

78.3 

4.6 

75.1 

7.8 

.857 

.19 

.60 

.78 

14 

77.9 

5.5 

74.0 

9.4 

.827 

8.88 

3.08 

.74 

U 

76.4 

6.7 

71.7 

11.4 

.768 

.24 

.62 

.70 

16 

74.4 

6.8 

69.6 

11.6 

.717 

7.71 

.50 

.69 

17 

74.8 

6.7 

70.1 

11.4 

.729 

.85 

.46 

.69 

18 

77.8 

3.3 

75.5 

5.6 

.868 

9.35 

1.82 

.84 

19 

76.2 

0.9 

75.6 

1.5 

.871 

.44 

0.48 

.95 

20 

76.4 

2.0 

75.0 

3.4 

.864 

.25 

1.06 

.90 

21 

77.4 

3.4 

75.0 

5.8 

.854 

.20 

.87 

.83 

22 

78.2 

2.7 

76.3 

4.6 

.890 

.59 

.51 

.86 

23 

78.3 

4.5 

75.1 

7.7 

.857 

.19 

2.56 

.78 

24 

77.5 

3.8 

74.8 

6.5 

.849 

.13 

.11 

.81 

25 

77.2 

2.1 

75.7 

3.6 

.873 

.43 

1.16 

.89 

26 

76.2 

3.5 

73.7 

6.0 

.819 

8.85 

.87 

.83 

27 

74.3 

5.1 

70.7 

8.7 

.744 

.03 

2.59 

.76 

28 

71.5 

7.0 

66.6 

11.9 

.651 

7.04 

3.31 

.68 

29 

69.2 

7,2 

64.2 

12.2 

.601 

6.58 

.19 

.67 

30 

69.4 

7.5 

64.1 

12.8 

.599 

.50 

.36 

.66 

31 

71.7 

1.4 

70.6 

2.5 

1 

.741 

» 

8.10 

0.69 

.92 

All  the  Hygrometrical  elements  are  computed  by  the  Grreenwioh  CoBttanto* 
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Abetraet  of  the  Results  of  the  Honfly  Meteorological  Observations 
taken  at  the  Snrreyor  GeneraVs  Office^  Calcutta, 
in  the  month  of  October  1867. 


Hoarly  Means,  &g.  of  the  Observations  and  of  the  Hygrometrioal  element* 
dependent  thereon. 


Hour. 

Mean  Height  of 
the  Barometer  at 
32^  Faht. 

Eange  of  the  Barometer 
for  each  hour  during 
the  month. 

Mean  Dry  Bulb 
Thermometer. 

Eange  of  the  Tempera- 
ture for  each  hour 
during  the  month. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches, 

0 

o 

o 

0 

jnia- 

night. 

29.883 

29.949 

29.813 

0.136 

78.9 

82.6 

73.0 

9.6 

1 
I 

.873 

.940 

.795 

.145 

78.5 

82.2 

72.5 

9.7 

A 

^65 

.935 

.790 

.145 

78.1 

82.0 

72.4 

9.6 

.858 

.934 

.783 

.151 

77.9 

81.6 

71.3 

10.3 

A 

m 

.867 

.929 

.802 

.127 

77.6 

81.5 

70.5 

ll.O 

O 

.872 

.938 

.815 

.123 

77.4 

81.3 

70.0 

11.3 

.889 

•Oax 

77.2 

81.0 

69.5 

11  /> 

7 

.905 

.974 

.840 

.134 

78.1 

81.5 

70.6 

10.9 

8 

.924 

.998 

.855 

.143 

80.6 

84.0 

74.0 

10.0 

9 

.937 

30.008 

.862 

.146 

82.6 

86.8 

74.7 

12.1 

10 

.939 

.003 

.860 

.143 

83.9 

87.2 

74.5 

12.7 

11 

.921 

29.981 

.842 

.139 

85.1 

88.0 

74.4 

13.6 

Koon. 

.899 

.965 

.833 

.132 

85.3 

89-4 

73.4 

16.0 

1 

.871 

.937 

.808 

.129 

85.3 

90.0 

73.0 

17.0 

% 

.847 

.912 

.776 

.136 

85.4 

89.5 

73.0 

16.5 

8 

.830 

.892 

.755 

.137 

85.6 

90.0 

73.0 

17.0 

4 

.828 

.887 

.767 

.120 

84.9 

89.6 

72.4 

17.2 

6 

.832 

.901 

.773 

.128 

84.2 

89.0 

72.2 

16.8 

6 

.847 

.921 

.782 

.139 

82.3 

86.6 

71.6 

15.0 

7 

.863 

.919 

.793 

.126 

81.3 

85.0 

71.0 

14.0 

8 

.882 

.939 

.811 

.128 

80.6 

84.5 

70.8 

13.7 

9 

.896 

.950 

.841 

.109 

79.9 

84.0 

71.0 

13.0 

10 

.903 

.959 

.843 

.116 

79.4 

83.5 

71.0 

12.5 

11 

.896 

.955 

.845 

.110 

79.0 

82.8 

70.6 

12.2 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derired  from  the  observations  made  at  the  several 
llPUn  during  the  month. 
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Abstract  of  the  Remits  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  GeneraVs  Office^  Calcutta^ 
in  the  month  of  October  1867. 


Hourly  Means.  Ac.  of  tbe  Obserrations  and  of  the  Hygrometrical  elements 
dependent  thereon. — ( Continued.) 


Honr. 

Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
Vapour. 

Mean  Weight  of  Vapoui 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satura- 
tion being  unity. 

0 

0 

0 

0 

Inches. 

T.  gr. 

T.  gr. 

Mid- 

night. 

76.6 

2.3 

75.0 

3.9 

0.854 

9.24 

1.23 

0.88 

76.4 

2.1 

74.9 

3.6 

.851 

.21 

.14 

.89 

2 

76.2 

1.9 

74.9 

3.2 

.851 

.22 

.00 

.90 

8 

76.0 

1.9 

74.7 

3.2 

.846 

.17 

0.99 

.90 

4 

75.9 

74.7 

2.9 

.746 

.17 

.90 

.91 

5 

75.7 

v, 

74.5 

2.9 

.840 

.12 

.89 

.91 

75.7 

1.5 

74.6 

2.6 

.843 

.14 

.81 

.92 

7 

76.4 

1.7 

75.2 

2.9 

.860 

.31 

.91 

,91 

8 

77.2 

3.4 

74.8 

5.8 

.849 

.15 

1.86 

.83 

9 

77.6 

5.0 

74.1 

8.5 

.830 

8.91 

2.77 

.76 

10 

77.6 

6.3 

73.2 

10.7 

.806 

.63 

3.50 

.71 

11 

77.8 

7.3 

72.7 

12.4 

.792 

.47 

4.10 

.67 

l^oon. 

77.6 

7.7 

72.2 

13.1 

.781 

.33 

.31 

.66 

1 

77.4 

7.9 

71.9 

13.4 

.773 

.26 

.38 

.65 

2 

77.4 

8.0 

71.8 

13.6 

.771 

.21 

.47 

.65 

8 

77.5 

8.1 

71.8 

13.8 

.771 

.21 

.55 

.64 

4 

77.4 

7.5 

72.1 

12.8 

.778 

.31 

.18 

.67 

ff 

77.4 

6.8 

72.6 

11.6 

.790 

.45 

3.79 

.69 

6 

77.3 

5.0 

73.8 

8.5 

.822 

.82 

.  2.76 

.76 

7 

77.1 

4.2 

74.2 

7.1 

.832 

.96 

.28 

.80 

8 

77.0 

3.6 

74.5 

6.1 

.840 

9.07 

1.94 

.82 

9 

76.8 

3.1 

74.6 

5.3 

.843 

.11 

.67 

.85 

10 

76.7 

2.7 

74.8 

4.6 

.849 

.17 

.45 

.86 

11 

•  76.6 

2.5 

74.7 

4.3 

.846 

.16 

.84 

.87 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Constants. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Swveyor  GeneraPs  Office,  Calcutta, 
in  the  month  of  October  1867. 
Solar  Eadiation,  Weather,  Ac. 


^  S  2 


PrerailiDg 
direction  of  the 
Wind. 


II 


General  aspect  of  the  Sky. 


127.0 

131.0 
124.0 


130.8 

132.6 
128.4 

128.0 

126.0 

128.6 
120.8 

127.4 
126.0 
126.6 
120.0 


Inches 
0.81 


0.11 


8.  by  E.  &  variable 
S.  by  E.  &  S. 

8.  AS.  S.W. 

S.  S.W.  &  variable. 

S.  W.  &  S.  S.  W. 

s.  s.  w.  &  s.  w. 

W.  S.  W,  &  S.S.  E. 
N.  W.  &  W.  N.  W. 

N.  W.  &  N.  N.  W. 

N.  E.  k  E.  N.  E. 

S. 

Variable. 
N.  N.  W. 

N.  E.&E.  N.  E. 
E.  N.  E.  AN.  E. 
E.  N.  E. 
N.  N.  E. 
E.  N.  E. 


0.2 


3.7 


'-^i  to  noon.  Overcast  to  3  p. 
M.  Clouds  of  different  kinds  af- 
terwards. Bain  at  1  <&  2  p.  m  . 

Clear  to  6  jl.  m.  V>i  to  11  a.  m. 
'"i  to  8  p.  M.  Clear  afterwards. 
Thunder  at  2i  p.  m.  Slight  rain 
at  6  p.  H. 

Clear  to  7  a.  m.  ^i  to  7  p.  m. 
Overcast  afterwards.  Lightning 
from  8  to  10  p.  m. 

VnJ  to  6  1.  m.  W  to  1  p.  M. 
Clouds  of  different  kinds  after- 
wards. High  wind  at  9  p.  ic. 
Lightning  Irom  7  to  9p.m.  Slight 
rain  at  9lp.  m . 

Clear  to  4  a.  m.  W  to  noon, 
'"i  afterwards.  Lightning  at  8  <fe 
11  p.  M.  Thunder  <fe  slight  rain 
at  2i  P.  M. 

Clear  to  6  a.  M.  to  6  p.  m. 
Clouds  of  different  kinds  after- 
wards. 

\_J<fe\ito  8  A.  M.^i  afterwards. 

Clear  to  11  a.  m.  to  4  p.  m. 
Clear  afterwards. 

Clear  to  6  a.  ic.  W  to  3  p.  if . 
'^i  to  8  P.  M.  Clear  afterwards. 

Clear  to  9  a.  m.  ^i  to  6  p.  if. 
Clear  afterwards. 
Clear  to  8.  a.  m.  ^i  afterwards. 
\-i  &  Vsi  to  9  A.  M.  ^i  to  1 
p.  If.  W  to  7  P.M.  ^i  afterwards. 

\i  to  8  A.  M.  -^i  to  4  p.  M. 
Clouds  of  different  kinds  aftier- 
wards. 

Clear  to  2  a.  m.  Vi  to  6  a.  m. 
^i  to  6  p.  M.  Clear  afterwards. 

Clear  to  10  a.  m.  ^i  to  3  p.  m. 
\i  afterwards. 

Clear  nearly  the  whole  day. 
Slightly  foggy  at  10  k  11  p.  m. 

Clear  to  lu  a.  m.  \i  to  6  p.  m. 
Clear  afterwards. 

\«i  to  7  A.  M.  to  11  A.  M. 
Overcast  afterwards.  Light  rain 
at  noon  &  1  P.  m.  &  from  9  to  11 
p.  M. 
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Solar  Badiation,  Weather,  Ac. — (ContmuedJ 


P 


Hi 


Id 

20 

21 
22 


23 
24 

25 


119.4 

126.5 
131.7 


129.6 
129.0 


27 

28 

29 
80 
81 


124.0 

125.0 

125.2 

125.4 
123.2 


Inches 
2.43 


2.06 


0.73 


2.31 


Prevailing 
direction  of  the 
Wind. 


N.  E. 

£.  A  TMriable. 

W.N.W.&W.S.W 
W.  S.  W.&  variable 


S.W.  &E.8.  E. 
N.N.  E.  &  variable. 

N.  E.  &  N.  N.  E. 


N.  by  W.&  variable 

N.  by  W.  &  N  byE. 

N.  E.  AN.  N.  E. 

N.E.  &  N. 

N.  N.  E.  A  N.  E. 

E.  N.  E.  A  N.  E. 


1.0 


0.6 


2.0 


1.3 


General  aspect  of  the  Skj. 


Overcast.  Thunder  at  2)  p.  m. 
Bain  from  midnight  to  5  ▲.  x. 
A  from  10  a.  M .  to  6  p.  M . 

Overcaat  to  8  a.  m.  Vd  A  "^i 
to  1  p:  If .  Overcast  afterwards. 
Sain  at  midnight*  2  A  4|  ▲.  m„ 
2  P.  M.,  A  from  4  to  9  p. 

Vn  J  A  Vi  to  3  A.  M.  Overcast 
to  6  A.  M.  ^i  to  1  p.  M.  to  6 
p.  M.,  clear  afterwards. 

W  to  6  A.  M.  ^i  to  1  p.  M .  W 
to  6  p.  M.,  clear  afterwards. 
Slight  rain  at  noon. 
<^i  to  4  P.M.,  clear  afterwards. 
Clear  to  5  a.  m.  ^i  to  7  p.  m.^ 
clear  afterwards. 

Clear  to  6  a.  m.  '^i  to  10  a.m. 
Overcast  to  2  p.  x.  Clonds  of 
different  kinds  to  8  P.  X.,  clear 
afterwards.  Thnnder  at  12i  a. 
M.  BainatlOA.M.  A  fromneon 
to  2  p.  M. 
Clear  to  4  a.  m .W  to  9  a. 
i  to  5  p.  M.Clear  afterwards. 
Slightly  foggy  from  9  to  11  p.x. 

Clear  to  11  a.  x.  '"i  to  8  p.m. 
Clear  afterwards.  Foggy  frjMn 
midnight  to  4  a>  m. 

Clear  to  1  a.  m.  V-ito4A.  M. 
Clear  to  10  a.  x.  \.i  to6p.  m. 
Clear  afterwards. 

Clear  to  5  a.  x.  \i  to  5  P.  u. 
Clear  afterwards. 

Clear  to  5  a.  x. \i  to  3  P.  M. 
V>i  A  \~i  afterwards. 

to  2  A.  X.  Overcast  after- 
wards.  Bain  from  3  a.  x.  to  11 
p.  X. 


\  i  Cirri,  —  i  Strati, '"i  Ciimuli,\ 
Cirro  cumuli. 


i  Cirro-strati,  <^  i  Cumulo  itnUi,>^-  Niabi, 
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Jhiracl      lie  JUsulls  of  the  Hourlif  MeUarological  Ohervatictu 
taken  at  the  Surveifor  OeneraVe  Offieey  Calcutta, 
m  the  month  of  October  1867. 

MOMTHLT  BbSULTS. 


Mean  heiclit  of  ^  Barometer  for  the  montli ...  ...  ...  29.880 

Max.  heinit  of  the  Birometer  occurred  at  9 if .  on  the  16th  . . .  30.008 

Min.  hei^t  of  die  Bw>meter  occurred  at  8  p.m.  on  the  12th  ...  29.765 

Bx^reme  range  of  tile  Barometer  during  the  month       ...  ...  0.253 

Mean  of  the  dmilj  Max.  Pressures    ...         ...         ...  ...29.942 

Ditto      ditto     Min.      ditto       ...         ...         ...  ...  29.821 

ITmii  <2a»/jr  rafi^e  of  the  BiKometer  during  the  month  ...  ...  0.121 


Mean  Dry  Bulb  Thermometer  for  thfl  month      ...    81.2 

Max.  Temperature  occurred  at  1  &  3  f.  m.  on  the  8th  k  11th   90.0 

Min.  Temperature  occurred  at  6  jl.  m.  on  the  29th  &  30th   69.5 

JBgtreme  range  of  the  Temperature  during  the  month   20.5 

Mean  of  the  dailj  Max.  Temperature ...         ...    86.8 

Ditto     ditto      Min.      ditto,      ...          ...    76.9 

Mean  dailjf  range  of  the  Temperature  during  the  month...        ...  9.9 


Mean  Wet  Bulb  Thermometer  for  the  month   ...         ...         ...  76. 9 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer  4.3 

Ck>mputed  Mean  Dew-point  for  the  month       ...         ...         ...  73.9 

Mean  Dry  Bulb  Thermometer  aboTe  computed  mean  Dew-point  ...  7.3 

Inches. 

Haan  Elastic  force  of  Yi^ur  for  the  month  ...         ...         ...  0.824 


Troy  grain. 

Mean  Wei^  of  Vapour  for  the  month         ...         ...         ...  8.88 

Additional  Weieht  ot  Vapour  required  for  complete  saturation  ...  2.33 
Mma  degree  of  numidity  for  the  month,  complete  saturation  being  unity  0.79 


Inches. 

Baaned  10  days,— Max.  fall  of  rain  during  24  hours      ...         ...  2.43 

Total  amount  of  nun  during  the  month  ...         ...         ...  8.46 

Itytal  amount  of  rain  indicated  by  the  Gauge  attached  to  the  anemo- 
meter during  the  month      ...    ...         ...  8.01 

fteTaiUng  direction  of  the  Wind   N.  K  &  £.  N.  £. 
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Ais^act  of  tie  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  November  1867. 

Latitude  W  83'  V  North.   Longitude  88^  20'  3^  East. 

Height  of  the  Cistern  of  the  Standard  Barometer  above  the  sea  level,  18.11  feet. 

Daily  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 


dependent  thereon. 


Bate. 

Mean  Height  of 
the  Barometer 
at  32°  Faht. 

Eange  of  the  Barometer 
during  the  day. 

Mean  Dry  Bnlb 
Thermometer. 

Eange  of  the  Tempera- 
ture during  the  day. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

Incnes. 

incnes. 

0 

0 

0 

0 

1 

29.728 

29.870 

on  whf\ 

U.OOU 

*  70.1 

71.7 

68.0 

0.7 

2 

.561 

OQ  tlAA 
2O.044l 

l.o79 

73.2 

79.0 

o9.0 

TA  A 

3 

.976 

oO.Uo9 

on  QCk4 

29.094 

f\  1  AK. 

U.i4D 

77.5 

^1  A 

71.4 

111 
11.1 

4 

30.017 

AO  4 

.9oo 

78.1 

oo.4i 

'TO  A 

1A  A 

.Ul/# 

.Uo7 

.94/ 

/  O.O 

QO  A 

f7*>  A 

1  A  A 

29.980 

ASA 

•9^o 

74.8 

OA  t 

oU.7 

o9.o 

111 
11.1 

7 

80.012 

.083 

.964 

.119 

73.9 

80.2 

67.5 

12.7 

8 

.041 

.105 

.986 

.119 

74.0 

79.8 

68.0 

11.8 

9 

.046 

.091 

.980 

.111 

76.4 

81.4 

71.0 

10.4 

10 

.011 

.063 

.951 

.112 

74.7 

76.0 

72.5 

3.5 

11 

29.939 

.004 

.868 

.136 

76.5 

81.0 

72.0 

9.0 

12 

.925 

29.978 

.881 

.097 

74.4 

77.4 

71.8 

5.6 

13 

.993 

30.053 

.931 

.122 

74.8 

78.8 

71.0 

7.8 

u 

.999 

.072 

.933 

.139 

76.3 

81.9 

72.5 

9.4 

15 

.932 

29.990 

.856 

.134 

75.0 

80.3 

70.0 

10.3 

16 

.931 

.981 

.879 

.102 

72.8 

79.0 

68.0 

11.0 

17 

.987 

30.055 

.942 

.113 

73.3 

81.6 

66.4 

15.2 

18 

30.063 

.125 

30.018 

.107 

75.0 

82.2 

68.6 

13.7 

19 

.087 

.153 

.043 

.110 

75.4 

82.0 

69.5 

12.5 

90 

.067 

.124 

.021 

.103 

74.3 

80.5 

68.7 

11.8 

21 

.064 

.124 

.004 

.120 

74.6 

82.0 

69.0 

13.0 

22 

.085 

.142 

.031 

.111 

74.3 

81.4 

68.0 

13.4 

23 

.148 

.216 

.104 

.112 

74.7 

83.0 

67.4 

15.6 

24 

.158 

.231 

.100 

.131 

73.9 

81.4 

68.2 

13.2 

26 

.111 

.187 

.048 

•139 

72.9 

•80.0 

67.0 

13.0 

26 

.111 

.175 

.064 

.111 

72.1 

79.5 

65.6 

14.0 

27 

.151 

.228 

.102 

.126 

72.4 

79.8 

66.0 

13.8 

28. 

.139 

.217 

.083 

.134 

71.9 

78.4 

66.0 

12.4 

29 

.133 

.205 

.072 

.133 

71.0 

79.2 

1  64.5 

14.7 

80 

.188 

.215 

.082 

.133 

69.9 

76.7 

63.5 

1 

13.2 

] 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived,  from  tiie  hourly  observations,  made  during 
tile  day. 
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Abitra^ct  of  ihe  Jte$ulle  of  the  Hourly  Meteorological  Observations 
taken  at  tke  Surveyor  QeneraVe  Office^  CdlaUta, 
in  the  month  of  November  1867. 


Bftilj  Means,  Ae.  of  ihe  Obterrations  and  of  the  Hygrometrical  elementf 

dependent  thereon . — ( Continued  J 


Date. 

Mean  Wet  Bulb  llier- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Pew  Point. 

Pry  Bulb  above  Pew 
Point. 

1 

•J 

li 

J* 

MeanWeight  of  Vapour 
in  a  Cubio  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

0 

0 

0 

0 

Incbes. 

T.gr. 

T.  gr. 

1 

69.2 

0.9 

68.5 

1.6 

7.62 

0.41 

A  #VC 

o 

70.7 

2.5 

68.7 

4.5 

.61 

1.21 

OA 

Jo 

3 

73.3 

4.2 

70.4 

7.1 

.7oo 

.99 

2.05 

.oO 

i 
* 

73.5 

4.6 

70.3 

7.8 

.7o4 

.95 

.27 

.78 

w 

0 

70.8 

5.7 

66.8 

9.7 

.Ooo 

.11 

.64 

.73 

a 

o 

68.3 

6.5 

63.7 

11.1 

.Wl 

6.45 

.81 

.7U 

7 

66.8 

7.1 

61.8 

12.1 

.060 

.06 

.95 

.p7 

O 

68.6 

5.4 

64.8 

9.2 

.oio 

.71 

.33 

.74 

i> 
V 

72.0 

3.4 

69.6 

5.8 

.717 

7.81 

1-62 

.03 

10 

73.5 

1.2 

72.7 

2.0 

'TOO 

8.65 

0.58 

.IM 

11 

73.0 

2.5 

71.2 

4.3 

.7oo 

.23 

1.23 

.87 

12 

72.5 

1.9 

71.2 

3.2 

.756 

.25 

0.90 

.90 

18 

72.8 

2.0 

71.4 

3.4 

.761 

.30 

.96 

.90 

14 

73.6 

2.7 

71.7 

4.6 

.768 

.35 

1.34 

.86 

15 

70.3 

4.7 

67.0 

8.0 

.659 

7.18 

2.13 

.77 

16 

66.8 

6.0 

62.0 

10.8 

.559 

6.11 

.60 

.70 

17 

67.1 

6.2 

62.1 

11.2 

.561 

.13 

.71 

.69 

18 

69.1 

5.9 

65.0 

10.0 

.617 

.73 

.58 

.7« 

19 

69.3 

6.1 

65.0 

10.4 

.617 

.73 

.70 

.71 

20 

68.1 

6.2 

63.8 

10.5 

.593 

.46 

.66 

.71 

21 

68.8 

5.8 

64.7 

9.9 

.611 

.66 

.54 

.72 

22 

68.3 

6.0 

64.1 

10.2 

.599 

.54 

.58 

.72 

23 

68.0 

6.7 

63.3 

11.4 

.584 

.37 

.86 

.69 

24 

68.0 

5.9 

63.9 

10.0 

.595 

.50 

.51 

.72 

25 

66.5 

6.4 

61.4 

11.5 

.548 

5.99 

.74 

.69 

26 

64.8 

7.3 

59.0 

13.1 

.506 

.54 

.99 

.65 

27 

65.1 

7.3 

59.3 

13.1 

.511 

.59 

3.01 

.65 

28 

64.9 

7.0 

59.3 

12.6 

.511 

.59 

2.89 

.66 

29 

64.4 

6.6 

59.1 

11.9 

.508 

.57 

.68 

.68 

30 

62.2 

7.7 

56.0 

13.9 

.458 

.03 

.95 

All  the  Hygrometrical  elements  are  computed  by  the  Ghreenwich  CoDLatanta. 


Digitized  by 


Meteorological  O^ervatiam. 


kxxiii 


Aie^aei  of  He  Reeulte  of  Ike  ffourfy  Meteorologieal  Obeervaiione 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  tie  month  of  November  1867. 


Hourly  Means,  Jtc.  of  the  Observations  and  of  the  Hjgrometrical  elements 
dependent  thereon. 


Hour. 

Mean  Height  of 
the  Barometer  at 
82°Faht. 

flange  of  the  Barometer 
for  each  hour  during 
the  month. 

Mean  Dry  Bulb 
Thermometer. 

Bange  of  the  Tempera- 
ture for  each  hour 
during  the  month. 

Max. 

Min. 

Biff. 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

o 

Mid- 

■ignb. 

30.002 

30.176 

28.954 

1.222 

71.6 

78.8 

67.2 

11.6 

29.985 

.163 

.693 

.470 

71.2 

78.0 

66.4 

11.6 

.971 

.149 

.544 

.605 

70.7 

77.5 

65.6 

11.9 

3 

.963 

.139 

.554 

.585 

70.2 

76.0 

65.5 

10.5 

4 

.974 

.146 

.892 

.254 

69.6 

74.8 

65.2 

9.6 

5 

30.006 

.157 

29.429 

0.728 

69.3 

74.8 

64.8 

10.0 

A 
V 

.022 

.1/ 1 

•ooo 

.ooo 

69.1 

7 

.044 

.191 

.666 

.525 

69.4 

73.8 

63.5 

10.3 

8 

.069 

.216 

.724 

.492 

72.2 

76.0 

66.8 

9.2 

9 

.086 

.229 

.762 

.467 

74.6 

78.5 

69.6 

8.9 

10 

.087 

.231 

.788 

.443 

76.5 

79.5 

70.4 

9.1 

11 

.068 

.208 

.788 

.420 

77.9 

81.5 

70.5 

11.0 

Noon. 

.042 

.176 

.786 

.390 

78.7 

82*5 

70.5 

12.0 

1 

.012 

.148 

.755 

.393 

79.3 

82.7 

71.4 

11.3 

s 

29.990 

.123 

.722 

.401 

79.7 

83.4 

71.7 

11.7 

3 

.979 

.111 

.706 

.405 

79.6 

82.5 

71.5 

11.0 

4 

.978 

.106 

.690 

.416 

78.5 

81.8 

71.4 

10.4 

6 

.989 

.117 

.708 

.409 

77.5 

81.5 

71.0 

10.5 

6 

30.002 

.136 

.669 

.467 

75.8 

81.0 

71.0 

10.0 

7 

.018 

.160 

.625 

.535 

74.7 

81.0 

70.5 

10.5 

6 

.083 

.171 

.595 

.576 

73.8 

80.5 

69.5 

11.0 

9 

.041 

.189 

.538 

.651 

73.1 

80.2 

68.5 

11.7 

10 

.036 

.199 

.424 

.775 

72.5 

80.0 

67.0 

13.0 

11 

.029 

.186 

.220 

.966 

72.1 

79.5 

66.5 

18.0 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived  from  the  observations  made  at  the  several 
1^9ra  during  the  month. 
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Ab$trac(  of  ike  TtetulU  of  ike  Hourly  Meteorological  Oiservatiotu 
taken  at  the  Surveyor  General's  Office^  Calcutta, 
in  the  month  of  Novefuber  1867. 

Hourly  Meanfl,  Ac.  of  the  ObKerrafcioDs  and  of  the  Hygrometrieal  elements 
dependent  thereon. — (Continued.) 


Hour. 


o 

0 

0 

o 

Inches. 

T.  gr. 

Mid- 

night. 

68.7 

2.9 

66.4 

5.2 

0.646 

7.10 

1.30 

0.85 

1 

68.4 

2.8 

66.2 

6.0 

.642 

.06 

.26 

.85 

2 

68.0 

2.7 

65.8 

4.9 

.634 

6.97 

.21 

.85 

3 

67.6 

2.6 

66.5 

4.7 

.628 

.91 

.14 

.86 

4 

67.2 

2.4 

65.3 

4.3 

.623 

.87 

.03 

.87 

6 

67.0 

2.3 

65.2 

4.1 

.621 

.85 

0.98 

.88 

6 

67.0 

2.1 

65.3 

3.8 

.623 

.87 

.91 

.88 

7 

67.0 

2.4 

65.1 

4.3 

.619 

.83 

1.03 

.87 

8 

68.5 

3.7 

65.6 

6.7 

.628 

.88 

.67 

.81 

9 

69.2 

6.4 

65.4 

9.2 

.626 

.82 

2.38 

.74 

10 

69.9 

6.6 

65.3 

11.2 

.623 

.78 

.97 

.70 

11 

70.2 

7.7 

618 

13.1 

.613 

.65 

3.61 

.66 

Noon. 

70.1 

8.6 

64.1 

14.6 

.699 

.47 

.94 

.62 

1 

70.2 

9.1 

63.8 

15.6 

.693 

.40 

4.19 

.60 

2 

70.2 

9.5 

63.6 

16.2 

.688 

.34 

.38 

.59 

3 

69.9 

9.7 

63.1 

16.6 

.580 

.26 

.44 

.59 

4 

69.6 

8.9 

63.4 

16.1 

.586 

.33 

.02 

.61 

6 

70.0 

7.5 

64.7 

12.8 

.611 

.62 

3.42 

.66 

6 

70.2 

6.6 

66.3 

9.6 

.644 

7.01 

2.63 

.74 

7 

70.0 

4.7 

66.7 

8.0 

.653 

.11 

.12 

.77 

8 

C9.7 

4.1 

66.8 

7.0 

.666 

.16 

1.82 

.80 

9 

69.1 

3.7 

66.4 

6.7 

.64(5 

.07 

.72 

.80 

10 

69.2 

3.3 

66.6 

6.9 

.661 

.12 

.51 

.83 

11 

68.8 

3.3 

66.2 

6.9 

.642 

.03 

.60 

.82 

jlU  Uxe  Hygrometrical  elements  are  computed  by  the  Ghreenwich  Coiiataaii. 
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AbMtraet  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  8w*veyor  General's  Office,  Calcutta, 
in  the  month  of  November  1867. 
Solar  Badiation,  Weather,  Ac. 


I 


^1 


Preyailing 
direction  of  the 
Wind. 


•  03 


Si 


General  aspect  of  the  Sky. 


9 

10 

11 
12 

18 

li 

16 

16 
17 


124.0 
120.5 

120.0 

120.5 
120.0 

119.0 


Inches 
1.12  E.N.E.&N.N.E. 


♦2.74 


121.0 

J10.0 
116.2 


0.90 


0.09 


vane  broken 


N. 

&  N.  W. 

N. 


E. 
E. 

N.  &  N.  N.  E. 

N.  A  N.  by  E. 

N.  &  N.  N.  W. 
N.N.  W.&N.  W. 

Yariable. 

S.  8.  W.  &W.  S  .W 


Overcast. High  wind  from  2  to 
7  M.  Gale  from  6  to  11  p.  m. 
Bain  at  2,  3, 7, 8, 11  k  noon  & 
from  5  to  11  p.  m. 

Overcast  to  1  p.  m.,  Vi  to  8  p. 
M.,  clear  afterwards.  Heavy 
driving  rain  from  midnight  to 
4  X,  M.  Drizzled  from  5  to  10 

FoKgy  at  7  &  8  p.  M.  A  cyclone 
passed  over  Calcutta. 

Clear  to  1  a.  m.,  v.i  to  5  a.  m 
Vi  to  4  p.  If.,  clear  afterwards. 
Sliffhtly  foggy  at  4  &  5  a.  m. 

Clear  to  7  a.  m.,  Vd  to  6  p.  m., 
clear  afterwards.  Foggy  from  1 
to  5  A.  M.  &  from  7  to  11  p.  M. 

Clear.  Foggy  from  midnight 
to  3  A.  M. 
Clear. 

Clear.  Slightly  foggy  from  7 
to  11  p.  M. 

Clear  to  6  a.  m.,  \i  to  6  p.  m., 
clear  to  9  p.  m  .,  W  afterwards. 
Slightly  foggy  from  midnight 
to  2  A.  M. 

\i  to  2  A.M.,  stratoni  to  noon, 
clouds  of  different  kinds  to  7  P. 
M.,  stratoni;^afterwards. 

Stratoni  to  5  a.  m overcast 
afterwards.  Bain  fron  6  a.  M.  to 
9  p.  M. 

Overcast  to  7  a.  m.,  Vi  after- 
wards. Light  rain  at  5  &  6  a.  M. 

Nrl  to  6  A.  M.,  overcast  to  4  p. 
M.,  W  afterwards.  Slight  rain 
from  11  A.M. to  1  P.M.  &  at  4p.m. 

Scuds  from  N.  to  4  a.  m.,  W 
to  7  P.  M.,  clear.afterwards.I^ght 
rain  at  2^  p.  m. 

Overcast  to  10  a.  M.,^i  after- 
wards. 

Clear  to  1  a.  m.,  <^i  to  7  p.  m., 
clear  afterwards.  Foggy  atjl  k  2 

A.  M. 

W  to  4  A.M.,  dear  afterwards. 

Sliffhtly  foggy  at  7  <fe  8  p.  u. 
Clear. 


•By  Anemometer  gauge. 
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Abstract  of  the.  ResulU  of  the  Hourly  Meteorological  Obeerwtumi 
taken  at  the  Surveyor  Generate  Office,  Calcutta, 
in  the  month  of  November  1867. 
Solar  Badiation,  Weather,  &o. 


i 

03 

18 

0 

118.6 

19 

SO 

120.0 

21 

123.0 

22 

122.0 

CO 


PreTailing 
direction  of  the 
Wind. 


II 

.  Cm 

Si 


Genera]  aspect  of  the  Skj. 


24 

26 
27 
28 


BO 


116.0 

117.0 
116.2 

117.6 
116.6 

114.0 

111.0 


Inches 


S.  8.  E.  &  E. 
N.  N.  E.  &N.  E. 
N 

N.  &  N.  E. 
N.  E. 

N.&N.N.E. 
N.  E.  A.  NN.  W. 
N.AN.  N.  E. 
N.  &  N.  N.  W. 

variable 


Tb" 


Clear  to  11  a.  m., to  3  f.m., 
W  afterwards. 

Clear  to  7  a.  m.,     to  7  P.M., 
clear  afterwards. 
V-i  to  2  A.M.,  clear  to  10  a>m^ 
i  to  6  p.  M.,  clear  afterwarda. 
Clear  to  10  a.  m.,     to6  p.m., 
clear  afterwards. 

aearto7  A. M.,\i to  10a.m., 
'^i  to  6  p.  m.,  clear  afterwards. 
Fc«ey  from  8  to  10  p.  m. 

Ck^  to  noon,  '^i  to  6  p.  m., 
\i  afterwards.  Fogsy  from  4  to 
7  A.  M.  &  fipom  8  toll  p.  M. 

Clear  to  6  a.  M.,  \i  &  to  6 
p.  M.,  clear  afterwards. 

Clear  to  11  a.m.,  ^^i  to  6  p.m., 
dear  afterwards. 

Clear  to  8  a.  m.,  \i  A'^i  to  6 
p.  M.,  clear  afterwards. 
Clear  to  6  a.  m.,  \i  to  10  a.  m, 
i  to  6  p.  M.  clear  afterwards. 
Clear  to  6  a.m.,  \i  to  10  a.  m. 
Stratoni  to  1  p.  m.,  M  A  '-^i  to  6 
p.  M.,  clear  afterwards. 

Clear  to  6  a.  m.,  Ni  to  6  p.  m., 
clear  afterwards.Slightlj  foggy 
from  8  to  11  p.  ic. 

Clear  to  6  a.  m.,  M  to  6  p.  m., 
clear  afterwards.  SlighUj  foggj 
at  midnight  A  from  6  to  7  a.m. 


\  i  Cirri,  —  i  Sfcrati,^i  Camuli,v-.i  Cirro-strati,  '-^i  Cmnulo  strati, Nimbi, 
Cirro  eumnli. 
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Jiitract  of  ike  Re$ulU  of  the  Eourlj/  Metearohgical  ObservatioM 
taken  at  the  Survej/or  GeneraPs  Office,  Calcutta, 
in  the  mouth  of  November  1867. 

Monthly  Sbsults. 


Indies, 

Mesa  lieight  of  the  Barometer  for  the  month ...           ...  ...  30.018 

Max.  height  of  the  Barometer  occurred  at  10  a.  m.  on  the  24th  . . .  30.281 

Min.  height  of  the  Barometer  occurred  at  2  a.  m.  on  the  2nd  ...  28.544 

Extreme  range  of  the  Barometer  during  the  month       ...  ...  1.687 

Mean  of  the  daily  Max.  Pressures    ...         ...         ...  ...30.096 

Ditto      ditto     Min.      ditto       ...         ...         ...  ...  29.915 

Mean  daUg  range  of  the  Barometer  during  the  month  ...  ...  0.181 


Mean  Dry  Bulb  Thermometer  for  the  month 
Max.  Temperature  occurred  at  2  p.  m.  on  the  4th 
Min.  Temperature  occurred  at  7  a.  m.  on  the  30th 
Extreme  range  of  the  Temperature  during  the  month 
Mean  of  the  daily  Max.  Temperature ... 
Ditto     ditto      Min.  ditto, 
Mean  daily  range  of  the  Temperature  during  the  month... 


74.1 
83.4 
63.5 
19.9 
80.1 
68.» 
11.2 


Mean  Wet  Bulb  Thermometer  for  the  month   ...         ...         ...  69.0 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer  5.1 

Computed  Mean  Dew-point  for  the  month       ...         ...         ...  65.4 

Maia  Dry  Bulb  Thermometer  abore  computed  mean  Dew-point  ...  8.7 

Inches. 

Mmh  Elastic  force  of  Vapour  for  the  month  ...         ...         ...  0.626 


Troy  grain. 

Mean  Weight  of  Vapour  for  the  month        ...         ...         ...  6.82 

Additional  Weiffht  of  Vapour  required  for  complete  saturati  ...  2.25 
Men  degree  of  humidity  for  the  month,  complete  saturation  being  unity  0.75 


Inches. 

Bained  6  days,— Max.  fall  of  rain  during  24  hours       ...         ...  2.74 

Total  amount  of  rain  during  the  month  ...         ...         ...  4.86 

Total  amount  of  rain  indicated  by  the  Gauge  attached  to  the  anemo- 
meter during  the  month      ...    ...         ...  3.68 

Frerailing  direction  of  the  Wind   K.  A  N.  N.  E. 
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Ahstraci  of  the  Besults  of  the  Hourly  Meteorological  Observation 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  December  1867. 

Latitude  22''  33'  V  North.   Longitude  88^  20'  3^  East. 

Height  of  the  Cistern  of  the  Standard  Barometer  abore  the  sea  level,  18.11  feet. 

Daily  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon. 


* 

A/ate. 

Mean  Height  of 
the  Barometer 
at  820  Faht. 

Bange  of  the  Barometer 
during  the  day. 

Mean  Dry  Bulb 
Thermometer. 

Range  of  the  Tempera* 
ture  during  the  day. 

Max. 

TVfin. 

DLflf. 

I^ax. 

Alin. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

o 

1 

30.126 

30.201 

30.071 

0.130 

69.4 

76.5 

63.6 

12.9 

2 

.092 

.163 

.024 

.139 

70.9 

78.2 

64.0 

14.2 

8 

.100 

.173 

.039 

.134 

71.0 

77.5 

65.2 

12.3 

4 

.120 

.193 

.066 

.127 

71.5 

78.2 

65.0 

13.2 

5 

.101 

.189 

.046 

.143 

70.0 

77.6 

63.4 

14.2 

6 

.047 

.115 

29.987 

.128 

68.9 

77.0 

61.5 

15.5 

7 

.021 

.088 

.961 

.127 

68.9 

77.1 

63.0 

14.1 

8 

.048 

.125 

30.003 

.122 

67.0 

75.0 

60.5 

14.6 

9 

.058 

.124 

.001 

.123 

66.5 

76.0 

68.5 

17.5 

10 

.083 

.173 

.029 

.141 

66.4 

74.2 

59.0 

15.2 

11 

.068 

.163 

.013 

.150 

64.7 

72.5 

57.0 

15.0 

12 

.056 

.131 

.005 

.126 

65.3 

74.8 

58.0 

16.8 

1^ 

AO 

.075 

.165 

.014 

.151 

67.3 

75.5 

69.8 

15.7 

14 

.062 

.139 

.010 

.129 

66.7 

73.2 

61.6 

11.7 

15 

.067 

.110 

29.997 

.113 

67.7 

75.0 

61.0 

14.0 

16 

.102 

.180 

30.046 

.134 

67.4 

74.6 

60.0 

14.6 

17 

.108 

.169 

.057 

.112 

69.1 

78.2 

62.0 

16.2 

18 

.093 

.173 

.022 

.151 

68.7 

76.5 

61.5 

15.0 

19 

.082 

.148 

.022 

.126 

68.3 

77.0 

60.5 

16.6 

20 

.057 

.t26 

29.992 

.134 

67.7 

75.8 

60.2 

15.6 

21 

.042 

.109 

.986 

.123 

67.0* 

75.4 

60.0 

15.4 

22 

.057 

.138 

.998 

.140 

66.8 

76.7 

59.2 

,  17.5 

23 

.099 

.177 

80.046 

.131 

66.9 

75.2 

60.0 

16.2 

24 

.110 

.182 

.1)45 

.137 

06.6 

75.6 

69.0 

16.6 

25 

.074 

.151 

.032 

•1J9 

66.3 

73.6 

60.6 

13.0 

26 

.058 

.138 

.003 

.135 

67.8 

76.4 

60.0 

16.4 

27 

.055 

.121 

.011 

.110 

70.1 

78.2 

62.0 

'  16.2 

28 

.082 

.153 

.025 

.128 

69.6 

78.0 

62.5 

15.6 

29 

.085 

.167 

.025 

.132 

68.1 

75.5 

61.4 

14.1 

30 

.096 

.180 

.030 

.150 

66.8 

74.7 

60.0 

14.7 

31 

.082 

.144 

.017 

.127 

66.0 

73.4 

58.5 

14.9 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derired,  from  the  hourly  obiiervations,  made  during 
the  day. 

Digitized  by  GoOglC 


zc 


Meteorological  Oiservation^. 


Abstract  of  the  Besults  of  the  llourlif  Meteorological  OhsertatioiM 
taken  at  the  Surveyor  General's  Office^  Calcutta^ 
in  the  month  of  December  1867. 


I>ailj  Means,  Ac.  of  the  Obserrations  and  of  the  Hygrometrical  elementa 
dependent  thereon. — (Continued.) 

T 


I 

P 


I 

P 

no 

S 
o 


ft 

o 

5  force 

BO 

2  s» 

p 

>  o 

5  * 

^  a 


^  ^1  • 

g 


a 

o 


5- 

o  p, 
Pi  a 

>  8 


o 

0 

o 

0 

Inches. 

T.  gr. 

1 

03.1 

6.3 

58.1 

11.3 

0.491 

6.41 

2 

65.8 

6.1 

61.7 

9.2 

.554 

6.08 

3 

65.3 

6.7 

60.7 

10.3 

.636 

6.88 

4 

64.5 

7.0 

68.9 

12.6 

.604 

.62 

6 

63.0 

7.0 

57.4 

12.6 

.480 

.27 

6 

63.0 

6.9 

58.3 

10.6 

.494 

.44 

7 

61.8 

7.1 

5^5.1 

12.8 

.459 

.06 

8 

69.6 

7.4 

53.7 

13.3 

.423 

4.69 

9 

69.3 

7.2 

63.5 

13.0 

.421 

.67 

10 

68.7 

7.7 

52.6 

13.9 

.407 

.61 

11 

67.4 

7.3 

51.6 

13.1 

.394 

.38 

12 

69.3 

6.0 

54.5 

10.8 

.435 

.83 

13 

61.4 

6.9 

56.7 

10.6 

.469 

6.17 

14 

61.8 

4.9 

57.9 

8.8 

.488 

.39 

16 

61.8 

6.9 

57.1 

10.6 

.475 

.21 

16 

62.4 

6.0 

58.4 

9.0 

.496 

.48 

17 

63.3 

6.8 

58.7 

10.4 

.601 

.63 

18 

63.1 

6.6 

§8.6 

10.1 

.499 

.61 

19 

62.6 

5.7 

58.0 

10.3 

.489 

.40 

20 

61.4 

6.3 

56.4 

11.3 

.464 

.12 

21 

60.1 

6.9 

54.6 

12.4 

.437 

■  4.84 

22 

60.5 

6.3 

55.5 

11.3 

.450 

.99 

23 

61.0 

6.9 

56.3 

10.6 

.462 

6.11 

24 

60.2 

6.4 

55.1 

11.6 

.444 

4.92 

25 

60.6 

6.7 

66.0 

10.3 

.458 

6.08 

26 

61.8 

6.0 

67.0 

10.8 

.473 

.22 

27 

64.4 

6.7 

69.8 

10.3 

.520 

.71 

28 

63.0 

6.6 

67.7 

11.9 

.485 

.33 

29 

62.1 

6.0 

67.3 

10.8 

.478 

.27 

30 

.60.7 

6.1 

65.8 

11.0 

.455 

.04 

31 

T.  gr. 

2.46 
.15 
.37 
.86 
.73 
.30 
.68 
.61 
•62 
.66 
.42 
.10 
.20 
1.84 
2.2:^ 
1.91 
2.25 

.la 

.20 
.34 
.46 
.27 
.17 
.29 
.07 
.26 
.32 
.67 
.28 
.22 


All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Constant*. 
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Abstract  of  the  Results  of  the  Kourly  Meteorological  Observations 
taken  at  the  Suneyor  GeneraVs  Offwe,  Calcutta, 
in  the  month  of  December  1867. 


Hourly  Means,  Ac.  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon. 


Hour. 

Mean  Height  of 
the  Barometer  at 
32^  Faht. 

Eange  of  the  Barometer 
for  each  hour  during 
the  month. 

Mean  Dry  Bulb 
Thermometer. 

Eange  of  the  Tempera- 
ture for  each  hour 
during  the  month. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

o 

0 

0 

o 

JULia- 

mgnt. 

30.080 

30.134 

30.024 

0.110 

64.6 

68,3 

60.6 

7.8 

1 

.074 

.125 

.022 

.103 

64.0 

68.0 

59.5 

8.6 

o 

.066 

.113 

.012 

.101 

63.4 

67.2 

59.0 

8.2 

O 

O 

.057 

.101 

29.999 

.102 

62.9 

66.5 

68.8 

7.7 

A 
*m 

.053 

.106 

30.000 

.106 

62.3 

66.5 

68.7 

7.8 

O 

.062 

.110 

.011 

.099 

61.8 

66.4 

58.2 

8.2 

D 

.080 

.lo4 

*\rn 

.1U7 

61.2 

DO. J 

0/  .O 

7.7 

7 

.101 

.161 

.044 

.107 

61.0 

65.5 

57.5 

8.0 

8 

.130 

.176 

.069 

.107 

65.9 

69.2 

60.0 

9.2 

9 

.147 

.196 

.087 

.109 

67.2 

71.8 

62.5 

9.3 

10 

.147 

.201 

.088 

.113 

70.1 

74.5 

66.5 

9.0 

11 

.130 

.176 

.073 

.103 

72.5 

76.3 

69.3 

7.0 

I^oon. 

.097 

.144 

.042 

.102 

74.0 

76-8 

71.2 

6.6 

1 

.062 

.113 

29.998 

.115 

75.1 

78.2 

72.0 

6.2 

8 

.039 

.085 

.976 

.109 

75.6 

78.2 

71.0 

7.2 

3 

.024 

.083 

.968 

.115 

75.7 

78.2 

72.0 

6.2 

4 

.022 

.071 

.961 

.110 

74.5 

77.7 

71.5 

6.2 

6 

.031 

.080 

.970 

.110 

73.3 

76.3 

70.5 

5.8 

6 

.044 

.097 

.987 

.110 

71.0 

74.5 

67.0 

7.6 

7 

.060 

.113 

30.007 

.106 

69.3 

73.0 

65.0 

8.0 

8 

.076 

.129 

.025 

.104 

68.2 

72.0 

64.4- 

7.6 

9 

.086 

.137 

.037 

.100 

67.0 

71.5 

63.0 

8.6 

10 

.092 

.147 

.042 

.106 

66.1 

70.6 

61.8 

8.7 

11 

.087 

.140 

.030 

.110 

65.3 

70.0 

61.0 

9.0 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived  from  the  observations  made  at  the  several 
hours  during  the  month. 
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Alstracl  of  the  Results  of  the  Hourly  Meteorological  ObservatioM 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  December  1867. 


Hourly  Means,  Ac.  of  the  Observations  and  of  the  Hygrometrical  elcme  tAm 
dependent  thereon. — f Comtinued.J 


Hour. 

Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
Vapour. 

Mean  Weight  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satura- 
tion being  unity. 

o 

0 

0 

0 

Inches. 

T.  gr. 

T.  gr. 

Mid- 

night. 

60.9 

3.7 

57.9 

6.7 

0.488 

6.41 

1.37 

0.8D 

1 

60.4 

3.6 

57.2 

6.8 

.476 

.29 

.36 

.80 

2 

60.0 

3.4 

56.9 

6.6 

.472 

.26 

.28 

.80 

3 

59.5 

3.4 

56.4 

6.6 

.464 

.17 

.26 

.80 

4 

59.0 

3.3 

56.0 

6.3 

.468 

.12 

.19 

.81 

6 

58.7 

3.1 

55.9 

5.9 

.466 

.10 

.11 

.82 

6 

58.3 

2.9 

55.7 

6.6 

.453 

.07 

.03 

.83 

7 

58.3 

2.7 

55.9 

5.1 

.456 

.11 

0.96 

.84 

8 

61.6 

4.3 

58.2 

7.7 

.493 

.46 

1.60 

.77 

9 

61.3 

5.9 

65.6 

10.6 

.467 

.16 

2.19 

.7e 

10 

62.5 

7.6 

56.4 

13.7 

.464 

.09 

.94 

.63 

11 

63.1 

9.4 

55.6 

16.9 

.452 

4.96 

3.68 

.67 

Noon. 

63.6 

10.6 

66.1 

17.9 

.469 

6.01 

4.03 

.65 

1 

63.7 

11.4 

56.7 

19.4 

.463 

4.94 

JO 

.63 

2 

64.1 

11.6 

56.0 

19.6 

.468 

.97 

.61 

.62 

3 

63.9 

11.8 

55.6 

20.1 

.462 

.92 

.59 

.62 

4 

63.7 

10.8 

66.1 

18.4 

.459 

6.01 

.17 

.66 

5 

63.8 

9.6 

6&2 

17.1 

.461 

.03 

3.81 

.67 

6 

64.0 

7.0 

58.4 

12.6 

.496 

.43 

2.82 

.66 

7 

63.8 

5.5 

69.4 

9.9 

.513 

.64 

.19 

.72 

8 

63.2 

5.0 

69.2 

9.0 

.609 

.63 

1.96 

.74 

9 

62.7 

4.3 

69.3 

7.7 

.511 

.66 

.66 

.77 

10 

62.0 

4.1 

58.7 

7.4 

.601 

.56 

.64 

.78 

11 

61.4 

3.9 

58.3 

7.0 

.494 

.48 

.46 

.79 

AH  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Constants* 
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JIairact  of  the  Remits  of  the  Hqurly  Meteorological  Observations 
taken  at  the  Surveyor  GeneraPs  Office,  Calcutta, 
.  f«  the  month  of  December  1867. 
Solar  Eadiation,  Weather,  &c. 


^.3  8 


PreyailiDg 
direction  of  the 
Wind. 


II 


General  aspect  of  the  Sky. 


o 

120.6 

116.5 

114.5 
116.0 
115.0 
111.5 

115.8 

112.0 

114.0 

113.5 

113.0 

112.4 


108.0 
112.0 

114.0 

113.0 

114.0 
113.0 
111.0 
111.5 
112.5 

111.2 
112.0 


Inches 


N.  N.  W.  &  N. 
N.  &  N.  N.  W. 
N. 

N.  &  N.  N.  W. 
N.  &  N.  by  W. 

N.  • 

N. 

N.  N.  W.  &  N. 
N.  &  N.  N.  W. 
N.&N.by  W. 

N.byW.&W.N.W. 

N.  &  N.  W. 

N. 
N. 

N.N.  W.&N.  W. 

N.  W.  &  N. 

N.&N.  N.E. 

N. 
N. 
N. 
N. 
N. 

N. 
N. 


fb 


\i  &  Vi  to  6  p.  M.,  clear  after* 
wards. 

Clear  to  10  a.  m.,  '^i  to  6  p. 
M.,  clear  afterwards. 
Chiefly  clear. 
Chiefly  clear. 
Clear 

Clear.  Slightly  foggy  at  mid- 
night &  from  7  to  11  p.  m. 

Clear.  Foggy  at  midnight  &  1 
A.  M.,  &  from  8  to  11  p.  m. 
Clear.  Foggy  at  midnight  &  1 
H.,  &  from  8  to  10  p.  h. 
Clear.  Slightly  foggy  from  S 
to  11  p.  H. 

Clear  to  7  a.  m.,  '^i  to  10  a.m., 
clear  afterwards.  Slightly  foggy 
at  midnight.  &  1  a.  m. 

Clear  to  5  a.  m.,  thin  \i  to  6 
p.  M.,  clear  afterwards.  Foggy 
from  8  to  11  p.  M. 

Clear  to  5  a.  m.,  \  i  to  3  p.  m., 
\— i  to  6  p.  H.,  clear  afterwards. 
Fo^gy  from  midnight  to  7  a.  m.^ 
&  from  7  to  10  p.  m. 

\i  to  11  A.  M.,  &  M  after- 
wards. 

\i  &  W  to  6  p.  M.,  clear  after- 
wards. 

Scatd.  ^i  to  6  A.  m.,  clear  to 
11  A.  M.,  '^i  to  3  p.  M.,  clear  af- 
terwards. Foggy  at  9  p.  M. 

Clear  to  noon,  to5  p.  M., 
clear  afterwards. 

Vi  to  2  A.i^.,  clear  to  11  a.m., 
^i  to  2  p.  M.,  clear  afterwards. 

Clear  nearly  the  whole  day. 

Clear. 

aear. 

Clear. 

Clear.  Slightly  foggy  at  11 
p.  M. 

Clear.  Slightly  fog^  from 
midnight  to  6  a.  m.,  &  trom  8  to 
11  p. M. 

Clear. 
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Abstract  of  the  Results  of  the  Eourly  Meteorological  Observations 
taken  at  the  Snrveyor  GeneraVs  Office,  (Calcutta, 
in  tie  month  of  December  1867. 

Solar  Badiation,  Weather,  Ac.     


c3 
P 


O  O 

|1 


Prevailing 
direction  of  the 
Wind. 


Grei\eral  aspect  of  the  Skj. 


26 


26 


27 

28 
29 
30 

51 


o 

111.2 


111.8 


112.0 

113.0 
111.0 
111.6 


Inches 


N. 


N.  E, 
N.  E. 
N. 


\i  to  5  A.  M.,  \i  &  W  to  6  p. 
M.,  clear  afterwards.  Light  rain 
at  1^  P.  M. 

Clear  to  noon,  \i  &  w  toi  6 
p.  M.,  clear  afterwards.  Slightly 
foggy  from  8  to  11  p.  m. 

Clear.  Slightly  foggy  at  mid- 
night <&  1  A.  M. 
Chiefly  clear. 
Chiefly  clear. 

Chiefly  clear.  Slightly  foggy 
at  7  &  8  p.  M. 

Clear  to  noon,  '^i  to  6  P.  M., 
clear  afterwards.  Foggy  from  7 
to  11  p.  M. 


\  i  Cirri,  —  i  Strati,'^!  Ciimuli,\— i  Cirro-strati,  <^i  Camulo  strati, ^i  Nimbi, 
^i  Cirro  cumuli. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  GeneraVs  Office ,  Calcutta y 
in  the  month  of  December  1867. 

Monthly  Bbsults. 


Indies. 

Keftn  height  of  the  Barometer  for  the  month...           ...  ...  30.077 

Max.  height  of  the  Barometer  occiirred  at  10  a.  m.  on  the  Ist  ...  30.201 

Min.  height  of  the  Barometer  occurred  at  4f.  h.  onthe  7th  ...  29.961 

Extreme  range  of  the  Barometer  during  the  month       ...  ...  0.240 

Mean  of  the  daily  Max.  Pressures    ...         ...         ...  ...  30.162 

Ditto      ditto     Min.      ditto       ...          ...          ...  ...  30.020 

Mean  daily  range  of  the  Barometer  daring  the  month  ...  ...  0.132 


o 

Mean  Dry  Bulh  Thermometer  for  the  month      ...          ...  67.9 

Max.  Temperature  occurred  at  2  p.  m.  on  the  2nd,  4th,  17th  &  27th  78.2 

Min.  Temperature  occurred  at  6  <&  7  a.  m.  on  the  11th    67.5 

JExtreme  range  of  the  Temperature  during  the  month    20.7 

Mean  of  the  daily  Max.  Temperature ...         ...    76.9 

Ditto     ditto      Min.      ditto,      ...          ...    60.9 

Mean  daily  range  of  the  Temperature  daring  the  month...         ...  16.0 


Mean  Wet  Bulb  Thermometer  for  the  month   ...         ...         ...  61.7 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer  6.2 

Computed  Mean  Dew-point  for  the  month       ...          ...          ...  66.7 

Mean  Dry  Bulb  Thermometer  aboye  computed  mean  Dew-point  ...  11.2 

Inches. 

Mean  Elastic  force  of  Yaponr  for  the  month  ...         ...         ...  0.469 


Troy  grain. 

Mean  Weight  of  Vapour  for  the  month        ...         ...         ...  6.17 

Additional  Weight  of  Vajpour  required  for  complete  saturation  ...  2.34 
Mean  degree  of  humidity  ior  the  month,  complete  saturation  being  imity  0.69 


Inches. 

Drizzled  1  day, — ^Max.  fall  pf  rain  during  24  hours       ...         ...  Kil 

Total  amount  of  rain  during  the  month  ...  ...         ...  I^'il 

Total  amount  of  rain  indicated  by  the  Gauge  attached  to  the  anemo- 
meter during  the  month      ...  ...        ...         ...         ...  Nil 

PrcTailing  direction  of  the  Wind   &  N.  N.  W. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  OeneraVs  Office ^  Calcutta^ 
in  the  month  of  January  1868,j_ 

Latitude  22^  S3'  Y  North.  Longitude  88^  20'  34/'  East. 


Height  of  the  Cistern  of  the  Standard  Barometer  above  the  sea  level,  18.11  feet. 

Daily  Means,  Ac.  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon. 


eight  of 

rometer 

Faht. 

Bange  of  tlie  Barometer 
during  the  day. 

Kange  of  the  Tempera- 
ture during  the  day. 

Date. 

9 

Max. 

Min. 

Diff. 

ft 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

o 

o 

0 

o 

1 
2 
3 
4 

6 
6 
7 
8 
9 
10 
11 
12 
lo 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

30.097 
.120 
.088 
.048 

29.996 
.988 

30.001 
.030 

.027 
.072 
.101 
.101 
.103 
.122 
.071 
.014 
.013 
.035 
.075 
.078 
.039 

29.962 
.984 

30.022 
.037 

29.992 
.943 

30.015 
.011 
.001 

30.161 
.185 
.176 
.125 
.094 
.064 
.072 
.120 
.w7 
.111 
.166 
.177 
.184 
.171 
.207 
.164 
.109 
.083 
.126 
.151 
.166 
.122 
.045 
.071 
.085 
.128 
.086 
.017 
.106 
.091 
.088 

30.040 
.071 
.008 

29.987 
.928 
.935 
.955 
.988 

.972 

30.019 
.037 
.063 
.052 
.047 

29.996 
.951 
.964 
.975 

30.017 
.012 

29.969 
.877 
.916 
.968 
.983 
.907 
.879 
.966 
.938 
.960 

0.121 
.114 
.168 
.138 
.166 
.129 
.117 
.132 

.139 
.147 
.140 
.131 
.119 
.160 
.168 
.158 
.119 
.161 
.134 
.154 
.163 
.168 
.155 
•117 
.145 
.179 
.138 
.140 
.153 
.138 

66.5 
64.2 
63.0 
66.4 
67.8 
70.3 
71.8 
69.9 
67.0 
66.2 
65.4 
66.3 
68.2 
69.7 
67.9 
66.9 
66.6 
67.0 
68.2 
68.8 
67.4 
68.1 
69.8 
70.9 
70.2 
70.2 
71.2 
73.1 
72.0 
70.3 
65.9 

73.6 
71.8 
72.2 
74.5 
77.5 
79.6 
78.6 
76.3 
75.0 
74.7 
74.5 
76.0 
76.5 
78.2 
76.4 
75.4 
76.0 
76.5 
76.7 
77.2 
76.2 
78.3 
79.9 
79.0 
79.9 
78.0 
79.2 
80.0 
80.0 
80.0 
69.7 

58.0 
58.2 
55.4 
57.4 
59.0 
64.7 
66.6 
65.4 
o».o 
58.6 
58.0 
58.2 
61.0 
62.7 
60.5 
59.6 
60.4 
58.8 
60.6 
61.6 
59.2 
58.8 
59.6 
63.0 
62.0 
62.5 
64.4 
67.5 
65.6 
62.6 
62.0 

15.6 
13.6 
16.8 
17.1 
18.6 
14.8 
12.0 
10.9 
15.5 
16.2 
16.6 
17  8 
15.5 
15.6 
15.9 
15.9 
15.6 
17.7 
16.2 
15.6 
17.0 
19.6 
20.3 
16.0 
17.9 
15.6 
14.8 
12.6 
H.6 
17.6 
7.7 

The  Mean  Height  of  the  Barometer,  a.s  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived,  from  the  hourly  observations,  made  during 
the  day. 
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distract  of  tie  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  GeneraVs  Office,  Calcutta, 
in  the  month  of  January  1868. 


Dai]j  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon. — (Continued.) 


Pate. 

Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
vapour. 

MeanWeigbt  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satu- 
ration being  unity. 

0 

0 

0 

0 

Inches. 

T.  gr. 

T.  gr. 

1 

59.9 

5.6 

65.4 

10.1 

0.449 

4.98 

2.00 

0.71 

2 

58.0 

6.2 

52.4 

11.8 

.405 

.61 

.18 

.67 

3 

57.2 

5.8 

52.0 

11.0 

.400 

.46 

1.99 

.69 

4 

59.0 

6.4 

63.9 

11.5 

.426 

.73 

2.22 

.68 

6 

64.2 

3.6 

61.3 

6.5 

.546 

6.03 

1.45 

.81 

6 

67.1 

3.2 

64.6 

6.8 

.607 

.68 

.40 

.83 

7 

67.6 

4.3 

64.1 

7.7 

.599 

.66 

.89 

.78 

8 

63.0 

6.9 

57.6 

12.4 

.481 

5.30 

2.68 

.66 

9 

59.1 

7.9 

52.8 

14.2 

.411 

4.66 

•75 

.62 

10 

58.6 

7.6 

62.5 

13.7 

.407 

.61 

.61 

.63 

11 

58.2 

7.2 

62.4 

13.0 

.405 

.60 

.46 

.65 

12 

69.8 

6.6 

54.6 

11.7 

.437 

.84 

.31 

.68 

13 

62.3 

5.9 

67.6 

10.6 

.483 

5.32 

.26 

.70 

14 

63.2 

6.6 

58.0 

11.7 

.489 

.38 

.55 

.68 

16 

60.0 

7.9 

63.7 

14.2 

.423 

4.69 

.82 

.63 

16 

59.7 

7.2 

53.9 

13.0 

.426 

.72 

.66 

.66 

17 

60.3 

6.3 

55.3 

11.3 

.447 

.96 

.26 

.69 

18 

59.6 

7.5 

63.5 

13.6 

.421 

.66 

.64 

.64 

19 

61.0 

7.2 

56.2 

13.0 

.446 

.92 

.66 

.65 

20 

61.8 

7.0 

66.2 

12.6 

.461 

5.07 

.64 

.66 

21 

59.4 

8.0 

53.0 

14.4 

.414 

4.58 

.81 

.62 

22 

60.3 

7.8 

54.1 

14.0 

.429 

.74 

.81 

.63 

23 

61.7 

8.1 

56.2 

14.6 

.446 

.90 

3.05 

.62 

24 

62.6 

8.3 

56.0 

14.9 

.468 

5.02 

.21 

.61 

25 

62.9 

7.3 

57.1 

13.1 

.475 

.22 

2.83 

.65 

26 

62.6 

7.7 

56.3 

13.9 

.462 

.08 

.97 

.63 

27 

63.3 

7.9 

57.0 

14.2 

.473 

.19 

3.11 

.63 

28 

66.8 

6.3 

61.8 

11.3 

.566 

6.07 

2.72 

.69 

29 

6A.9 

7.1 

59.2 

12.8 

.509 

5.58 

.92 

.66 

80 

61.9 

8.4 

55.2 

16.1 

.446 

4.90 

3.18 

.61 

31 

62.5 

3.4 

59.8 

6.1 

.520 

5.76 

1.30 

82 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Constants. 
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Abitraci  of  the  Remits  of  the  Hourly  Meteorological  Ohservationi 
taken  at  the  Surveyor  Generates  Office,  Calcutta, 
in  the  month  of  January  1868. 


Hourly  Means,  &c.  of  the  Observations  and  of  the  Hygrometrioal  elem^ts 
dependent  thereon. 


Hour. 

Mean  Height  of 
the  Barometer  at 
32°  Faht. 

JEUmge  of  the  Barometer 
for  each  hour  during 
the  month. 

Mean  Dry  Bulb 
Thermometer. 

Bange  of  the  Tempera- 
ture for  each  hour 
during  the  nK>nth. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

o 

o 

o 

o 

Mid- 

70.5 

10.7 

night. 

80.088 

30.186 

29.964 

0.182 

66.1 

09.0 

.033 

.139 

.940 

.199 

64.3 

7U.U 

Oo.7 

1 1  4i 

ll.o 

.025 

.138 

.9oo 

OAS 

D«5.D 

7U.U 

oy.u 

11.1/ 

3 

.017 

.124 

.921 

.203 

62.8 

69.0 

67.5 

11.6 

4 

.012 

.119 

.913 

.206 

62.3 

6a6 

66.8 

11.7 

.023 

.136 

.922 

.214 

61.8 

67.6 

66.2 

11.3 

6 

.038 

.164 

.934 

.220 

61.3 

67.6 

66.7 

11.9 

7 

.069 

.170 

.946 

.224 

61.2 

67.6 

66.4 

12.2 

8 

.086 

.192 

.969 

.223 

63.2 

70.0 

67.6 

12.4 

9 

.110 

-.207 

30.000 

.207 

66.6 

72.7 

61.0 

11.7 

10 

.119 

.198 

.017 

.181 

69.6 

74.6 

63.2 

11.3 

U 

.102 

.177 

.013 

.164 

72.2 

76.6 

66.0 

11.6 

Noon. 

.074 

.166 

29.986 

.171 

74.1 

780 

68.6 

9.5 

1 

.037 

.121 

.936 

.186 

76.2 

78.7 

66.6 

12.2 

.007 

.109 

.909 

.200 

76.1 

80.0 

68.0 

12.0 

3 

29.989 

.074 

.891 

.183 

76.6 

80.0 

68.7 

11.3 

4 

.982 

.073 

.879 

.194 

76.6 

79.0 

69.4 

9.6 

6 

.986 

.078 

.877 

.201 

74.6 

78.6 

69.7 

8.8 

6 

.996 

.094 

.890 

.204 

72.3 

76.6 

67.6 

9.9 

7 

80.015 

.112 

.910 

.202 

70^ 

74.7 

66.0 

9.7 

8 

.034 

.132 

.946 

.187 

68.9 

73.6 

64.0 

9.5 

9 

.046 

.142 

.969 

.183 

67.9 

72.8 

62.6 

10.3 

10 

.049 

.163 

.967 

.186 

66.8 

72.6 

61.7 

10.8 

11 

.044 

.161 

.960 

.191 

65.9 

71.6 

60.6 

11.0 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  deriyed  Ixom  the  observations  made  at  the  several 
lioors  during  the  month. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observatiom 
taken  at  the  Surveyor  GeneraVs  Office,  Calcutta, 
in  the  month  of  January  1868. 


Hourly  Means,  &c.  of  ihe  Obserrations  and  of  the  Hygrometrical  element  a 
dependent  thereon. — (Continued.) 


Hour. 

Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
Vapour. 

Mean  Weight  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satura- 
tion being  unity. 

0 

0 

0 

0 

Inches. 

T.  gr. 

T.  gr. 

Mid- 

niffht. 

61.0 

4.1 

57.7 

7.4 

0.485 

5.38 

1.51 

0.78 

1 

60.4 

3.9 

56.9 

7.4 

.472 

.25 

.47 

.78 

2 

59.9 

3.7 

56.6 

7.0 

.467 

.21 

.36 

,79 

3 

59.2 

3.6 

56.0 

6.8 

.458 

.11 

.30 

.80 

4 

58.6 

3.7 

55.3 

7.0 

.447 

.00 

.31 

.79 

5 

58.3 

3.5 

55.1 

6.7 

.444 

4.97 

.24 

.80 

6 

57.9 

3.4 

54.8 

6.5 

.440 

.91 

.21 

.80 

7 

58.0 

3.2 

55.1 

6.1 

.444 

.98 

.12 

.82 

8 

59.0 

4.2 

55.2 

8.0 

.445 

.97 

.52 

.77 

9 

60.6 

5.9 

55.9 

10.6 

.456 

5.06 

2.14 

.70 

10 

61.8 

7.7 

55.6 

13.9 

.452 

4.98 

.90 

.63 

11 

62.9 

9.3 

55.5 

16.7 

.450 

.93 

3.62 

JbS 

Noon. 

63.5 

10.6 

56.1 

18.0 

.459 

5.01 

4.06 

M 

1 

63.7 

11.5 

55.6 

19.6 

.452 

4.92 

.45 

.53 

2 

64.1 

12.0 

55.7 

20.4 

.453 

,92 

.71 

.61 

3 

64.3 

12.3 

55.7 

20.9 

.453 

.91 

.86 

.60 

4 

63.7 

11.9 

55.4 

20.2 

.449 

.88 

.60 

.62 

6 

63.9 

10.6 

56.5 

18.0 

.465 

5.07 

.11 

.66 

6 

64.1 

8.2 

57.5 

14.8 

.481 

.27 

3.31 

.61 

7 

63.5 

6.7 

58.1 

12.1 

.491 

.40 

2.66 

.67 

8 

63.2 

5.7 

58.6 

10.3 

.499 

.51 

.23 

.71 

9 

62.6 

5.3 

58.4 

9.6 

.496 

.47 

.04 

.73 

10 

62.1 

4.7 

58.3 

8.5 

.494 

.46 

1.80 

.76 

11 

61.5 

4.4 

58.0 

7.9 

.489 

.42 

.64 

.77 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Constanta. 
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AhiUraei  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  January  1868. 
Solar  Badiation,  Weather,  &c. 


08  '3 


Preyailing 
direction  of  the 
Wind. 


.  '5 

II 


General  aspect  of  the  Sky. 


o 

112.0 
112.0 

iio.7 

112.2 
114.5 
111.5 

112.0 


112.0 
112.0 

114.0 

111.5 

106.5 

111.0 

113.0 
106.6 
112.8 

112.0 
116.0 

112.4 

112.8 
114.7 
114.4 

113.2 


Inches 


N.  N.  W.  &  N. 
N. 

N.  &  N.  N.  W. 
N.  W. 

N.  W.  &  S  W. 
W.  k  S.  W. 
N.  N.  W. 

N. 


N.N.  E.  AN. 
N. 

N.  N.W.  AN. 

N. 

N. 

N. 

N. 
N. 
N. 

N. 
N. 

N. 

N.  &  N.  E. 

N. 

N. 

N. 


ft 


Clear.  Slightly  foggy  at  mid- 
night. 
Clear. 
Clear, 
aear. 

Clear  to  7  a.  m.,  Vi  to  3  p.  h., 
clear  afterwards. 

Chiefly  clear.  Foggy  firom  2 
to  9  M. 

Stratoni  to  7  a.  h.,  clear  af- 
terwards. Foggy  at  midnight  & 
from  7  to  10  p.  M. 

Vi  to  8  A.  M.,  clear  to 2  p.  h., 
\i  to  6  p.  M.,  \— i  afterwards. 
Foggy  at  1  A.  M.,  &  from  9  to  11 
p.  H. 

Chieflj  clear.  Slightly  foggy 
at  midnight. 

Clear  to  11  a.  m.,  \i  to  4  p.m., 
clear  afterwards.  Foggy  from  7 
to  10  p.  M. 

Clear  to  6  a.  M.,  to  6  p.  m., 
clear  afterwards.  Slightly  foggy 
at  8  &  9  p.  H. 

Clearto5A.M., Va&  MtolO 
A.  H.,  \i  &  v.i  to  5  p.  M.,  clear 
aft;erwards. 

W  to  4  A.  M.,\i  to  10  A.  M., 
stratoni  afterwards. 

\i  &  Vd  to  7  A.  M.,  clear  af- 
terwards, 
aear. 
Clear 

Clear.  Slightly  foggy  at  2  & 
3  a.  m. 
Chiefly  clear. 

Clear  to  11  a.  m.,  W  to  6  p. 
H.,  clear  aft«nwds. 

Clear  to  5  a.  m.,  W  to  9  a.m., 
clear  afterwards. 
Clear. 
Clear. 

Clear  to  3  p.  M.,  Vi  to  6  p.m., 
stratoni  afterwards. 

W  to  5  p.  M.,  clear  after- 
wards. 
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Abstract  of  the  Results  of  the  Hourlj/  Meteorologieal  Observaims 
taken  at  the  Surveyor  GevteraVe  Office^  Calcutta, 
in  the  month  of  January  1868. 
Solar  Eadiation,  Weather,  &c. 


53 -I 


p  *  s 


PrevailiBg 
dixeotion  of  the 
Wind- 


.  Cm 


General  aspect  of  the  Sky. 


25 

26 
27 

28 

29 

30 

.31 


o 

114.4 

113.4 
111.4 

120.0 

114.3 

117.0 


Inches 


0.05 


N.&N.E. 
N. 

N.  W.  &  N. 

N.  E.&N.  n.k; 


Oear  to  noon,  soatd.     to  5 
p.  H.,  clear  afterwards. 
Clear. 

Clear  to  8  jl.  m.,  W  to  7  p.  m., 
stratoni  afterwards. 

Steatoni  to  6  a.  x.,  scatd. 
to  5  P.  X.,  clear  afterwards. 

Clouds  of  different  kinds  i4  5 
p.  M.,  clear  afterwards. 

Clear  to  5  h.,  seatd.  \i& 
Vi  to  9  jl.  m.,  afterwards. 
Strong  wind  at  6^  p.  h. 

Stratoni  to  IO  a.  h.,  overcast 
to  5  p.  M.,  clear  afterwards. 
Slightly  foggr  at  8  A  9  p.  m. 
Di^zledatei  &  11  A*  m.  ^  at 
lp,M. 


/  i  Cirri,  —  i  Strati,'^!  Cumuli,\— i  Cirro-strati,  '^i  Conittlo  stratii^i  Nimbi 
i  Cirro  cumuli. 
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Abstract  of  the  "Results  of  the  Sourly  Meteorological  Observations 
taken  at  the  Surveyor  General's  OJice,  Calcutta, 
in  the  month  of  January  1868. 

Monthly  Rbsitlts. 


Inchet. 

Mean  heisht  of  the  Barometer  for  tlie  month...           ...  ...  30.038 

Max.  height  of  the  Barometer  occurred  at  9  a.  m.  on  the  15th  ...  30.207 

Min.  height  of  the  Barometer  occurred  at  5  p.  h.  on  the  23rd.  ...  29.877 

^x/r^fTt^  ran^tf  of  the  Barometer  during  the  month       ...  ...  0.330 

Mean  of  the  daily  Max.  Pressures    ...         ...         ...  ...  30.120 

Ditto      ditto     Min.      ditto       ...         ...         ...  ...  29.978 

Jf aiii<2(m7^  ronye  of  the  Barometer  during  the  month  ...  ,..  0.142 


Mean  Dry  Bulb  Thermometer  for  the  month      ...    68.3 

Max.  Temperature  occurred  at  2  &  3  p.  m.  on  the  28th,  29th,  &  30th  80.0 

Min.  Temperature  occurred  at  7  a.  h.  on  the  3rd.    55.4 

Extreme  rai%ge  of  the  Temperature  during  the  month   '  24.6 

Mean  of  the  daily  Max.  Temperature  ...         ...    76.6 

Ditto     ditto      Min.      ditto,      ...          ...    61.0 

3f«a»  <ia%  ran^e  of  the  Temperature  during  the  month...         ...  15.6 


Mean  Wet  Bulb  Thermometer  for  the  month   ...         ...         ...  61.6 

Mean  Drv  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer  6.7 

Compntea  Mean  Dew-point  for  the  month       ...          ...          ...  56.2 

Mean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point  ...  12.1 

Inches. 

Mean  Elastic  force  of  Vapour  for  the  month  ...         ...         ...  0.461 


Troy  grain. 

Mean  Weight  of  Vapour  for  the  month        ...         ...         ...  5.08 

Additional  Weight  ot  Vapour  required  for  complete  saturation  ...  2.52 
Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity  0.67 


Inches. 

Bained  1  day, — Max.  fall  of  rain  during  24  hours         ...         ...  0.05 

Total  amount  of  rain  during  the  month  ...         ...         ...  0.05 

Total  amount  of  rain  indicated  by  the  Gauge  attached  to  the  anemo- 
meter during  the  mouth      ...  ...        ...         ...  ...  0.02 

Prerailing  direction  of  the  Wind   ^, 
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Abstract  of  tie  Besults  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  GeneraPs  Office,  Calcutta^ 
in  the  month  of  February  1868. 

Latitude  22°  33'  Y  North.  Longitude  SS""  20'  3^  East. 

Height  of  the  Cistern  of  the  Standard  Barometer  abore  the  sea  lerel,  18.11  feet. 


Daily  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon. 


Mean  Height  of 
the  Barometer 
at  320  Faht. 

Bange  of  the  Barometer 
during  the  day. 

Eange  of  the  Tempera- 
ture during  the  day. 

Date. 

Max. 

Min. 

DiJOr. 

! 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

o 

1 

2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

29.987 
.988 
.969 
.997 

30.017 

29.994 
.999 

30.045 
.067 
.065 
.036 

29.995 
.942 

30.006 
.064 
.059 

29.993 
.963 
.922 
.838 
.873 
.933 
.859 
.745 
.856 
.922 
.920 
.872 
.807 

30.079 
.070 
.034 
.070 
.097 
.080 
.064 
.135 
.155 
.124 
.106 
.069 
.001 
.083 
.146 
.142 
.067 
.028 

-  .025 

29.893 
.962 

30.009 

29.935 
.811 
.930 

30.013 
.005 

29.9U 
.892 

29.928 
.918 
.906 
.939 
.948 
.921 
.948 
.975 

30.010 
.001 

29.969 
.949 
.882 
.954 

30.021 

29.997 
.922 
.894 
.814 
.743 
.810 
.869 
.756 
.691 
.791 
.870 
.855 
.771 
.723 

0.151 
.152 
.128 
.131 
.149 
.159 
.116 
.160 
.145 
.123 
.137 
.120 
.119 
.129 
.125 
.145 
.145 
.134 
.181 
.150 
.152 
.140 
.179 
.117 
•136 
.143 
.150 
.173 
.169 

66.9 
66.3 
65.0 
66.3 
66.0 
66.9 
68.4 
69.9 
70.5 
69.9 
71.2 
72.8 
75.4 
76.2 
74.9 
73.2 
72.8 
74.1 
73.0 
75.9 
78.0 
79.6 
76.7 
76.8 
75.4 
73.1 
71.2 
72.3 
72.6 

73.5 
76.5 
70.0 
72.5 
74.0 
76.4 
77.8 
77.5 
78.5 
76.8 
79.2 
81.7 
81.3 
83.6 
82.5 
81.4 
83.0 
83.0 
80.5 
•  81.6 
88.5 
87.0 
86.7 
82.5 
82.6 
80.0 
80.7 
83.7 
82.8 

61.0 
67.4 
62.0 
61.0 
68.6 
68.5 
69.5 
63.5 
61.0 
62.0 
63.6 
67.0 
69.3 
71.2 
67.5 
65.5 
61.0 
65.2 
67.5 
70.2 
70.5 
73.0 
71.5 
71.6 
69.0 
68.0 
62.6 
61.5 
61.5 

12.5 
19.1 
8.0 
11.5 
15.5 
17.9 
18.3 
14.0 
14.5 
14.8 
15.7 
14.7 
15.0 
12.4 
15.0 
15.9 
19.0 
17.8 
13.0 
14.4 
18.0 
14.0 
15.2 
10.9 
13.6 
12.0 
18.1 
22.2 
18.3 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  arc  derived,  from  the  hourly  obserratious,  made  during 
the  day. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  GeneraVs  Office^  Calcutta^ 
in  the  month  of  February  1868. 


Pailj  Means,  &c.  of  tlie  Obserrations  and  of  the  Hjgrometrical  elemenia 
dependent  thereon. — fCouiinned.J 


Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
vapour. 

Mean  Weight  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satu- 
ration being  unity. 

0 

0 

0 

0 

Inches. 

T.gr. 

T.gr. 

1 

60.1 

6.8 

54.7 

12.2 

0.438 

4.85 

2.43 

0.67 

58.8 

7.5 

52.8 

13.5 

.411 

.65 

.60 

.64 

o 
O 

60.1 

4.9 

56.2 

8.8 

.461 

5.12 

1.75 

.75 

A 

4 

60.3 

6.0 

55.5 

10.8 

.450 

4.99 

2.16 

.70 

6 

58.7 

7.3 

52.9 

13.1 

.412 

.58 

.60 

.65 

/* 
o 

60.1 

6.8 

54.7 

12.2 

.438 

.85 

.43 

.67 

7 

61.5 

6.9 

56.0 

12.4 

.458 

5.06 

.66 

.66 

o 

64.2 

5.7 

59.6 

10.3 

.516 

.68 

.30 

.71 

9 

64.3 

6.2 

59.3 

11.2 

.611 

.61 

•62 

.69 

10 

63.0 

6.9 

57.5 

12.4 

.481 

.30 

.68 

.66 

11 

65.6 

5.6 

61.1 

10.1 

.543 

.96 

.34 

.73 

12 

68.0 

4.8 

64.2 

8.6 

.601 

6.67 

.14 

.76 

13 

70.5 

4.9 

67.1 

8.3 

.661 

7.20 

.23 

.76 

14 

71.7 

4.5 

68.5 

7.7 

.692 

.63 

.13 

.78 

15 

66.4 

8.5 

60.4 

14.5 

.530 

6.77 

3.51 

.62 

16 

62.6 

10.6 

54.1 

19.1 

.429 

4.69 

4.13 

.53 

17 

63.3 

9.5. 

56.7 

17.1 

.463 

.96 

3.75 

.67 

18 

64.9 

9.2 

58.5 

15.6 

.498 

6.42 

.65 

.60 

19 

67.5 

5.5 

63.1 

9.9 

.580 

6.34 

2.42 

.72 

20 

71.7 

4.2 

68.8 

7.1 

.699 

7.60 

1.97 

.79 

21 

71.3 

6.7 

66.6 

11.4 

.661 

.05 

3.14 

.69 

22 

71.2 

8.4 

65.3 

14.3 

.623 

6.74 

.95 

.63 

23 

71.9 

4.8 

68.6 

8.2 

.692 

7.53 

2.27 

.77 

24 

72.9 

3.9 

70.2 

6.6 

.732 

.94 

1.89 

.81 

25 

67.4 

8.0 

61.8 

13.6 

.665 

6.04 

3.39 

.64 

26 

62.4 

10.7 

63.8 

19.3 

.425 

4.65 

4.14 

.53 

27 

60.5 

10.7 

51.9 

19.3 

.398 

.38 

3.92 

.53 

28 

61.8 

10.5 

53.4 

18.9 

.419 

.69 

.99 

.64 

29 

63.3 

9.3 

55.9 

16.7 

.456 

.98 

.68 

.68 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Constants. 
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Ab$iract  of  tke  R€SulU  of  lAe  Hourly  Meteorological  Observation 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  tke  monti  of  February  18«8. 


Hoorlj  Means,  <fcc.  of  the  Obieryations  and  of  the  Hjgrometarical  element* 

dependent  thereon. 


Hour. 

Mean  Height  of 
the  Barometer  at 
82°  Faht. 

lUnge  of  the  Barometer 
for  each  hour  daring 
the  month. 

Mean  Dry  Bulb 
Thermometer. 

Bange  of  the  Tempera- 
ture for  each  hour 
during  the  month. 

Max. 

jjcLin. 

Dux* 

Max. 

Min. 

incnes. 

Inches. 

Inches. 

Inches. 

0 

o 

o 

o 

Mid- 

night. 

29,966 

3a078 

29.774 

0.304 

68.5 

76.5 

62.0 

14.5 

1 

.957 

.066 

.801 

.265 

68.0 

76.5 

61.5 

15.0 

s 

.945 

.057 

.761 

.296 

67.4 

76^ 

60.7 

15.a 

3 

.935 

.060 

.746 

.304 

67.1 

76.0 

60.0 

16.0 

4 

.929 

.052 

.722 

.330 

mA 

76.0 

59.0 

17.0 

e 

.938 

.060 

.709 

.351 

66.1 

75Ji 

58.0 

17.6 

6 

.953 

.073 

^17 

.356 

65.7 

74.5 

57.5 

17.0 

7 

.974 

.095 

.737 

.358 

65.6 

73.5 

57.4 

16.1 

6 

30.003 

.119 

.741 

.378 

67.8 

75.0 

60.0 

15.0 

.020 

.135 

.758 

.377 

70.9 

78.8 

63.7 

15.1 

10 

.030 

.155 

.772 

.383 

73.7 

80.6 

64.5 

16.1 

.016 

.136 

.774 

.362 

75.9 

83.5 

66.7 

16.8 

Noon. 

29.984 

.111 

J751 

.360 

11A 

8S*3 

m.2 

17.1 

1 

.956 

.078 

.730 

.348 

7S.7 

86.5 

69.5 

17.0 

2 

.924 

.042 

.708 

.334 

79.7 

86^ 

70.0 

16.6 

3 

.905 

.031 

.695 

.336 

80.2 

88.5 

69.7 

18.8 

4 

.896 

.022 

.694 

.328 

79.7 

87.3 

68.5 

18.8 

.901 

.026 

.697 

.329 

78.8 

86.5 

67.4 

19.1 

6 

^14 

.036 

.708 

.328 

76.1 

84.4 

65.5 

18.9 

7 

.929 

.053 

.730 

.323 

73.9 

81.4 

64.0 

17.4 

% 

.952 

.068 

.761 

.307 

72.4 

80.0 

63.5 

16^ 

9 

.967 

.080 

.781 

.299 

71.1 

78.0 

62.5 

154; 

10 

.973 

.090 

.798 

.292 

70.1 

77.0 

62.0 

15.0 

11 

.971 

.083 

.800 

.283 

69.3 

76.5 

^.5 

14.0 

The  Mean  Height  of  i^e  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  ^ri?ed  from  the  observaUons  made  at  the  leyeral 
kom  daring  the  month. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
iaken  at  the  Surveyor  General's  Office^  Calcutta^ 
in  the  month  of  Febncary  1868. 


Jlourlj  Means,  <fec.  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  tliereon. — ( Continued.) 


Hour. 
* 

Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
'  Vapour. 

Mean  Weight  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satura- 
tion being  unity. 

o 

o 

0 

0 

Inches. 

T.  gr. 

T,  gp. 

JM  Id- 

night. 

64.5 

4.0 

61.3 

7.2 

0.646 

6.03 

1.62 

0.79 

1 

6i.6 

3.4 

61.9 

6.1 

.557 

.16 

.37 

.82 

o 

Ci 

64.2 

3.2 

61.6 

5.8 

.552 

.10 

.29  . 

.83 

Q 

o 

63.9 

3.2 

61.3 

6.8 

.546 

.05 

.27 

.83 

A. 

63.0 

2.9 

61.3 

6.2 

.646 

.06 

.13 

.84 

O 

63.2 

2.9 

60.9 

6.2 

.539 

6.98 

.12 

.84 

O 

62.7 

3.0 

60.3 

6.4 

.528 

.87 

.16 

.84 

7 

62.6 

3.0 

60.2 

6.4 

.627 

.85 

.16 

.84 

8 

63.6 

4.2 

60.2 

7.6 

.627 

.79 

.69 

.77 

9 

64.7 

6.2 

59.7 

11.2 

.618 

.69 

2.64 

.69 

10 

65.3 

8.4 

59.4 

14.3 

.613 

.60 

3.36 

.63 

11 

65.8 

10.1 

58.7 

17.2 

.601 

.45 

4.12 

.67 

Noon. 

66.0 

11.6 

57.9 

19.7 

.488 

.27 

.80 

.63 

1 

66.2 

12.5 

57.4 

21.3 

.480 

.18 

6.23 

.60 

2 

66.5 

13.2 

57.3 

22.4 

.478 

.16 

.67 

.48 

3 

66.6 

13.6 

67.1 

23.1 

.475 

.11 

.77 

.47 

4 

66.5 

13.2 

57.3 

22.4 

.478 

.16 

.67 

.43 

5 

66.3 

12.5 

57.5 

21.3 

.481 

.20 

.24 

.50 

6 

66.4 

9.7 

59.6 

16.6 

.616 

.60 

4.03 

.58 

7 

66.3 

7.6 

61.0 

12.9 

.641 

.90 

3.11 

.66 

8 

65.9 

6.5 

60.7 

11.7 

.636 

.86 

2.74 

.68 

.  9 

65.4 

6.7 

60.8 

10.3 

.537 

.90 

.38 

.71 

10 

65.0 

5.1 

60.9 

9.2 

.539 

.93 

.10 

.74 

11 

64.9 

4.4 

61.4 

7.9 

.548 

6.04 

1.79 

.77 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Constants. 
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Abstract  of  the  liesults  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  GeneraVs  Office,  Calcutta^ 
in  the  month  of  February  1868. 
Solar  Badiation,  Weather,  &c. 


-I  § 

11 


2  § 


Wind. 


Prevailing 
direction. 


o 

112.0 
112.0 


114.0 


113.0 
U1.8 

120.8 


8  114.5 

9  122.0 


119.0 
119.0 

112.C 

120.0 
126.6 

16  123.0 
16 
17 
18 


Inches 


19 


20 


120.0 
119.0 
121.0 

117.6 


126.8 


N.  N.  W. 

N.  N.  E. 
N.E. 


N.  and  variable. 


N.  &  .N  N.  W. 
N.W.&N.N.W. 


N.  E.  &  N. 
N.  E.  &  N. 


N.  W.  &  S.  W. 
S.S.W.&W.byN 

W. 

S.  W. 
Variable. 


Variable. 
N.  J^.  W.  &  N. 
W.  &  N.  W. 
N.  W.  &  W. 

W. 


s. 


lb  Miles 


General  aspect  of  the  Sky. 


Chiefly  clear.  Foggy  from  8 
to  11  p.  M. 
Chiefly  clear. 

Overcast  to  noon,  r\_i  to  6  p. 
M.,  '^i  afterwards.  Light  rain 
at  7  &  8  A.  H.,  <&  at  noon. 

W  to  10  A.  M.,  '"i  to  6  p.  M., 
clear  afterwards.  Light  rain  at 

3  A.  M. 

Clear.  Foggy  from  8  to  11  p.  ir. 
Clear.  Foggy  at  midnight  & 
A.  M.,  &  from  8  to  11  p.  M. 
Clear  to  10  a.  m.,  Vi  to  3  p. 
M.,  clear  to  7  P.  M.,  scatd.  clouds 
afterwards.  Slightly  foggy  from 
midnight  to  6  a.  H.,  at  7  <&  8  a. 
M.,  &  from  7  to  10  p.  m. 
Chiefly  scatd.  W 
W  to  8  a.  m.,  clear  to  11  a. 
M.,  ^i  to  6  p.  M.,  clear  after- 
wards. 

Clear  to  3  a.  M.,  scatd.  \i  to 
7  P.  M.,  clear  afterwards. 
Clear  to  9  a.  m.,  scatd.  to 

4  P.M.,  clear  afterwards.  Slight- 
ly ^oggy  at  8  A.  M. 

Clear  to  4  a.  m.,  overcast  to 
10  A.  M.,  scatd.  ^i  to  6  p.  M., 
clear  afterwards.  Foggy  from  3 
to  6  A.  H.,  <&  at  8  p.  M. 

Clear  to  2  a.m.,  scatd.  ^i  to 
6  p.  M.,  clear  afterwards. 

Scatd.  W  &  stratoni  to  10 
A.  M.,  ^i  to  H  p.  M.,  clear  after- 
wards. Slightly  foggy  at  8  p.m. 
Chiefly  clear. 
Clear. 
Clear. 

Chiefly  clear.  Slightly  foggy 
at  8  A.  M. 

Clear  to  4  a.m.,  stratoni  to  10 
A.  M.,  overcast  to  1  p.  m.,  scatd. 
\n\  to  8  p.  M.,  clear  afterwards. 

Clear  to  2  a.  m.,  stratoni  to  6 
A.  M.,  W  to  11  A.  M.,  ^i  to  6  p. 
M.,  clear  afterwards.  Lightning 
at  7,  10  &  11  p.  M. 
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Abstract  of  the  Besnlts      the  Hourljf  Mef^eorologieal  ObmvaUoBM 
taken  at  the  Surveyor  General's  Office,  CaleuUa, 
in  the  month  of  February  1868. 
Solar  Sadiation,  Weather,  &c. 


Hi 


Wind- 


Prevailing 
direction. 


General  aspect  of  tlie  Sky. 


21 
22 


23 


24 


25 
26 
27 
28 
29 


o 

125.6 
123.8 


120.0 


122.5 


121.6 
117.0 
118.5 
121.8 


Inches 


0.18 


S.  &  W. 
N. 


S. 


Variable. 


N. 
N. 

N.  &  N.  W. 
N.  W.  &  W. 
N. 


Miles 
181.1 
72.7 


98.4 


186.2 


91.5 
72.5 
55.0 
52.0 
54.1 


Chiefly  clear. 

Clouds  of  different  kinds  to 
7  A.  M.,  clear  to  11  i..M.,\i  to  6 
p.  M.,  clear  afterwards. 

Stratoni  to  8  M.,  seatd. 
clouds  to  4  p.  H.,  overcast  with 
Thunder  and  Lightning  after- 
wards. High  wind  at  6  P.  h. 
Slight  rain  at  5,  6,  9  &  11  p.  M. 

Overcast  to  1  a.  m.,  scatd. 
clouds  afterwards.  Thunder  at 
midnight.  Lightning  to  £.  Baia 
with£ulatlA.  M. 

Clear. 

Chiefly  clear* 
aear. 
Clear. 
Clear. 


\i  Cirri,  —  i  Strati.'^i  Caauili,v-4  Cirro-stn^i,  '^-i  Cumulo  8trati,^i  Niahi 
W  Cirro  cumuli. 
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Absiraet  of  ike  RestdU  of  the  Hourfy  Meteorologieal  Observatione 
taken  at  the  Surveyor  QeneraVe  Office,  Calcutta, 
in  the  month  of  February  1868. 


Inches. 

Mean  height  of  the  Barometer  for  the  month...          ...  ...  29.966 

Max.  height  of  the  Barometer  occurred  at  10  jl.  m.  on  the  9th  . . .  30.155 

Min.  height  of  the  Barometer  occurred  at  4  p.  h.  on  the  24th.  ...  29.694 

Mxtreme  range  of  the  Barometer  during  the  mon<^       ...  ...  0.461 

Mean  of  the  daily  Max.  Pressures    ...         ...         ...  ...  30.033 

Ditto      ditto     Min.      ditto       ...         ...         ...  ...  29.890 

JUTmm  <£a%  ro^i^e  of  the  Barometer  during  the  month  ...  ...  0.143 


Mean  Dry  Bulh  Thermometer  for  the  month      ...    72.1 

Max.  Temperature  occurred  at  3  p.  h.  on  the  21st.    88.5 

Min.  Temperature  occurred  at  7  a.,  h.  on  the  2nd.    57.4 

Extreme  rcmge  of  the  Temperature  during  the  month    31.1 

Mean  of  the  daily  Max.  Temperature ...         ...    80.4 

Ditto     ditto      Min.      ditto,      ...         ...    65.2 

Meaw  daily  range  of  the  Temperature  during  the  month ...        ...  15.2 


M«an  Wet  Bulb  Thermometer  for  the  month   ...         ...         ...  65.0 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer  7.1 

Computed  Mean  Dew-point  for  the  month       ...         ...         ...  59.3 

Mean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point  ...  12.8 

Inches. 

Mean  Elastic  force  of  Yapour  for  the  month  ...  ...  0.511 


Troy  grain. 

Mean  Wei^  of  Vapour  for  the  month        ...         ...         ...  5.59 

Additional  Weiffht  or  Vapour  required  for  complete  saturation  ...  2.94 
Mean  degree  of  numidity  for  the  month,  complete  saturation  being  unity  0.66 


Inches. 

Bained  4  days,— Max.  fall  of  rain  during  24  hours        ...         ...  0.18 

Total  amount  of  rain  during  the  mcmth  ...         ...         ...  0.18 

Total  amount  of  rain  indicated  by  the  Gktuge  attached  to  the  anemo- 
meter during  the  month      ...         ...       ...         ...         ...  0.13 

Prevailing  direction  of  the  Wind   N.  &  N.  N.  W. 

Digitized  by  Google 


xvi 


Meteorological  OUervatiom. 


O  J  H  *^ 


rH  rHrHrHi— IrHfiO  i-HrH 

•ao  uiBj[ 

rH                     CC  Tfl  CC  3^  3^  »0  CC  X  CC  »0  CO (M  5<l  05       «  00 

•QO  Ul8>f 

i-H(MrHrH        CO       CO  rH 

•UO  UIB^ 

rH  rH  rH  CO  rH  C4 

rH  rH  5<|  CO  5<l                  CO  rH  (N  rH 

"U<>  UIB}{ 

S  '^^^ 

rH                  rH  94  rH       C<l  rH  rH 

UO  UlBJ{i 

Ai  S  Ai 

rH  5<l  fH            rH  rH 

•UO  UIBJ^£' 

rH 

rH  rH  rH  rH  rH  5^       rH  Tp  50  (M  rH       rH  rH                        ^        ^  rH 

•UO  ui«y^, 

Ai  S  S 

•— trH  •— l-Mi— trHi— trH  (NrH 

UO  UIB>7 

Ai  ^'q  S 

1— t  f— t  f— t  •— 1 

•UO  UlBJfi 

•UO  UlB^i 

a:  s 

CO 

rH  f— t 

•UO  UIBJ{ 

•a:  's  -s 

O 

6 

rH  (M  rH 

•UO  UlB^f 

 :a:s 

•UO  UIBJJ^; 

a:  s  a; 

i-H  rH 

UO  UIB^I 

•g  jCq 

rH 

•UO  uiByn 

•UO  UlBJf 

•Kr^q~a 

rH 

•UO  UIBJJ 

rH 

a:  'NT  ai 

rH  rH 

•UO  UlB>f 

rH 

•a: -Ml 

•UO  UlBXf ! 

•H  -  .V  -  NT! 

rH       rH  (M  CO  CO       iH  rH  rH  9^ 

rH  <M  rH  rH 

—  '^^ 

rHrHrH  0'M005C5CO»0"^'*«3»0'«j'l>.5Q(MrHrHf-4 
rH  rH  rH 

unoH 

Mid 
night 

d 

fHC^CO-^lO^t^iXOiOrH  OrH(MC0'^»O50t^000iO'-« 
rH  rH   O                                                  rH  rH 

Digitized  by 


Google 


Meteorological  ObseiraUon^. 


XTU 


Aislracl  of  the  ResnlU  of  the  Hourly  Meteorological  Obserrafion^ 
taken  at  the  Surveyor  GeneraVa  Office,  Calcutta^ 
in  the  month  of  March  186S. 

Latitude  22°  33'  V  North.  Longitude  88°  20'  3^  East. 

Height  of  the  Cistern  of  the  Standard  Barometer  abore  the  sea  lerel,  18.11  feet. 

Daily  Means,  &c.  of  the  Observations  and  of  the  Hygrometrioal  elements 
dependent  thereon. 


Date. 

Mean  Height  of 
the  Barometer 
at  320  Faht. 

Eange  of  the  Barometer 
during  the  day. 

Mean  Dry  Bulb 
Thermometer. 

Bange  of  the  Tempera- 
ture during  the  day. 

Max. 

Mm. 

Din. 

Max. 

Min. 

Diff. 

Incbes. 

Tn^nPS 

Tnohftn 

0 

Q 

0 

1 

29.875 

29.748 

0.127 

74.6 

86.0 

63.5 

22.6 

2 

.968 

*831 

.137 

76.2 

85.5 

67.0 

18.5 

3 

.9ol 

30  005 

.879 

.126 

77. o 

89.2 

69.5 

IQ  7 

4 

.885 

29.978 

.814 

.164 

78.3 

90.8 

68.6 

6 

.782 

.868 

.719 

!l49 

79.9 

92.7 

7l]5 

21.2 

6 

.810 

.904 

.747 

!l57 

78.4 

89.0 

69.6 

J.<7.tF 

7 

.807 

.868 

.738 

!l30 

74.9 

83.0 

68.6 

14.6 

8 

.867 

.923 

.798 

!l25 

71.6 

8L0 

62!7 

18.3 

9 

.935 

30.018 

.881 

.137 

747 

86.0 

66.0 

21.0 

10 

.907 

29.989 

.799 

.190 

75.6 

86.1 

68.0 

18.1 

11 

.915 

.995 

.849 

.146 

73.0 

82.0 

65.7 

16.3 

12 

30.010 

30.105 

.954 

.151 

73.9 

83.0 

64.5 

18.5 

13 

29.974 

.050 

.907 

.143 

75.8 

87.0 

66.6 

21.5 

14 

.891 

29.962 

.814 

.US 

79.3 

90.0 

72.0 

18.0 

15 

.846 

.924 

.  .780 

.144 

80.9 

90.5 

74.6 

16.9 

16 

.918 

.991 

.849 

.142 

79.9 

88.8 

73.0 

16.8 

17 

.974 

30.052 

.883 

.169 

81.3 

92.0 

72.2 

19.8 

18 

.969 

.037 

.899 

.138 

77.5 

88.0 

68.6 

19.5 

19 

.890 

29.979 

.799 

.180 

79.1 

89.0 

71.0 

18.0 

20 

.887 

.971 

.831 

.140 

80.7 

91.0 

72.4 

18.6 

21 

.912 

.985 

.845 

.140 

82.5 

93.5 

74.5 

19.0 

22 

.909 

30.011 

.828 

.183 

83.5 

95.3 

74.6 

20.8 

23 

.857 

29.920 

.805 

.115 

84.2 

95.5 

74.4 

21.1 

24 

.848 

.924 

.790 

.134 

84.3 

94.5 

75.5 

19.0 

25 

.873 

.955 

.808 

•147 

84.5 

94.9 

76.0 

18.9 

26 

.860 

.938 

.784 

.154 

83.2 

96.0 

76.0 

19.0 

27 

.843 

.898 

.796 

.102 

83.0 

92.0 

77.0 

16.0 

28 

.851 

.937 

.775 

.162 

84.0 

96.7 

71.8 

20.9 

29 

.859 

.938 

.781 

.167 

84.7 

96.7 

75.0 

21.7 

30 

.847 

.907 

.793 

.114 

83.4 

91.5 

77.3 

14.2 

31 

.885 

.962 

.826 

.136 

84.9 

94.5 

76.6 

18.0 

The  Mean  Height  of  the  Barometer,  an  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derired,  from  the  hourly  observations,  made  during 
tUday. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  General's  Office,  Calcutta^ 
in  the  month  of  March  1868. 

PftUy  Means,  &o.  of  the  Observations  and  of  the  Hygrometricid  elemenls 


dependent  thereon. — ( Continued.) 


Pate. 

Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
vapour. 

MeanWeight  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satu- 
ration beij^  unity. 

0 

a 

o 

o 

Inches. 

T.  gr. 

T.  gr. 

1 

66.7 

8.8 

69.5^ 

15.0 

0.515 

5.61 

3.57 

0.61 

2 

69.1 

7.1 

64.1 

12.1 

.599 

6.51 

.15 

.67 

3 

71  2 

6.6 

66.6 

7.05 

.08 

4 

70.1 

8^2 

64!4 

13:9 

.605 

6]65 

.73 

.64 

5 

70.6 

9.3 

64.1 

16.8 

.699 

.46 

4^' 

.00 

6 

69.9 

8.6 

63.9 

14.6 

.695 

.43 

3.88 

.62 

7 

68.7 

6.2 

64.4 

10.5 

.605 

.69 

2.69 

.71 

8 

60;1 

11.6 

60.9 

20.7 

.386 

4.22 

4.18 

.5a 

9 

66.7 

8.0 

61.1 

13.6 

.543 

6.91 

3-32 

.64 

10 

68.6 

7.0 

63.7 

11.9 

.591 

6.43 

.05 

.68 

11 

64.3 

a7 

67.3 

16.7 

.478 

5.22 

.64 

.60 

12 

63.4 

10.6 

66.0 

17.9 

.468 

4.99 

4.02 

.55 

13 

66.2 

9.6 

69.6 

16.3 

.615 

*  5.60 

3.94 

.69^ 

14 

73.6 

6.7 

69.6 

9.7 

.717 

7.74 

2.85 

.73^ 

16 

76.2 

6^.7 

71.2- 

9.7 

.766 

8.13 

.97 

.7a 

M 

74.8 

6.1 

71.2 

8.7 

.756 

.15 

.63 

.76 

17 

74.9 

6.4 

70.4 

10.9 

.736 

7.92 

3.32 

.71 

18 

68.7 

8.8 

62.6 

15.0 

.568 

6.16 

.88 

.61 

19 

69.6 

9.6 

62.9 

16.2 

.576 

.22 

4.31 

.59^ 

20 

72.6 

8;2 

66.8 

13.9 

.656 

7.06 

3.98 

.64 

21 

73.6 

9.0 

67.2 

16.3 

.664 

.13 

4.61 

.61 

22 

74.4 

9;1 

68.0 

15.6 

.681 

.29 

.71 

.61 

23 

7^.9 

11.3 

66.0 

19.2 

.617 

6.61 

5.63^ 

.54 

24 

73.6 

10:8 

66.9 

18.4 

.636 

.81 

4.47 

25 

74.9 

9.6 

68.2- 

16.3 

.686 

7.34 

5.01 

.6a 

26 

76.7 

6.6 

72.1 

11.1 

.778 

8.34 

3.55 

.70 

27 

73.0 

10:0 

66.a 

17.0 

.638 

6.84 

4.98 

.68 

28 

70.8 

13.2 

61.6' 

22.4 

.662 

5.90 

6.27 

.49 

29 

76.2 

8:6 

70.2 

14.6 

.732 

7.81 

4.61 

,6^ 

30 

77.6 

6.9 

73.4 

10.0 

.811 

8.69 

3.27 

.7a 

31 

72.3 

12.6 

63.6 

21.4 

.688 

6.27 

6.22 

,50 

MX  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Conataiit^.. 
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Jlbstraei  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  it  the  Surveyor  General's  Office,  Calcutia, 
in  tie  month  of  March  1868, 


Hourly  Means,  iic.  of  the  Obeeryations  and  of  the  Hjgrometrical  elements 

dependent  thereon. 


Hour. 

Mean  Height  of 
the  Barometer  at 
82°  Faht. 

Bange  of  the  Barometer 
for  each  hour  during 
the  month. 

Bange  of  the  Tempera- 
lure  for  each  'hour 
during  the  month. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

Inches. 

An Afl 

xucnes. 

jjicues. 

T  1, 

inciies. 

0 

0 

0 

0 

Mid- 

niffht. 

29.889 

74.5 

ol.o 

1 

.879 

.lA/O 

779 

73.8 

fin  R 

OU.O 

ft7  C\ 

1Q  K 
lO.O 

.867 

on  QQQ 

7f5Q 

73.2 

fin  n 

uu.u 

XO.O 

3 

!858 

.980 

.747 

.233 

72.8 

79.5 

66.0 

13.5 

4 

.856 

.990 

.762 

.228 

72.2 

78.5 

65.0 

13.5 

.870 

30.004 

.776 

.228 

71.8 

77.5 

64.0 

13.5 

.889 

.025 

.704 

.231 

71.4 

77.3 

63.0 

14.3 

.910 

.042 

.814 

.228 

71.9 

78.2 

62.7 

16.5 

.937 

.076 

.846 

.230 

74.9 

80.0 

66.7 

13.3 

.956 

.101 

.857 

.244 

78.5 

84.0 

69.8 

14.2 

10 

.960 

.105 

.863 

.242 

81.7 

88.6 

73.4 

16.2 

11 

.948 

.093 

.848 

.245 

84.6 

91.5 

75.5 

16.0 

Koon. 

.923 

.065 

.828 

.237 

86.6 

92-9 

77.0 

15.9 

1 

.895 

.033 

.795 

.238 

88.1 

94.0 

78,4 

15.6 

.864. 

29.993 

.769 

.224 

89.2 

96.2 

80.0 

15.2 

.840 

.973 

.732 

.241 

89.6 

96.0 

80.5 

15.5 

4 

.828 

.958 

.722 

.236 

89.3 

96.7 

81.0 

15.7 

6 

.827 

.954 

.719 

.235 

88.1 

95.5 

79.0 

16.5 

6 

.834. 

.963 

.722 

.241 

86.1 

91.5 

76.5 

15:0 

7 

.849 

.967 

.730 

.2a7 

81.9 

88.0 

74.4 

13:6 

S 

.872 

.979 

.760 

.229 

79.7 

86.2 

71.5 

14:7 

9 

.891 

.995 

.762 

.233 

77.8 

84.5 

70.5 

14:0 

10 

.900 

30.011 

.769 

.242 

76.5 

82.6 

69.6 

13.0 

11 

.897 

.031 

.768 

.268 

75.5 

81.0 

^.2 

12.8 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derired  from  the  observations  made  at  the  seyenil 
boun  during  the  month. 
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Ab$lrael  of  the  BewltB  of  ike  Honrlg  Meteorological  Observation 
taken  at  the  Survet/or  GeneraVs  Office,  Qtlcmtia, 
in  the  month  of  March  1868. 


HoBrlj  Means,  ko,  of  the  ObserrmtioDB  and  of  the  Hygrometrical  eloments 
dependent  thereon. — fCemiinmedJ 


Jionr* 

Mean  Wet  Bulb  Ther- 
mometer. 

1 

o 

p 

Computed  Dew  Point. 

h 

Mean  Elastic  force  of 
Vapour. 

Mean  Weight  of  Vapoui 
in  a  Cubic  foot  of  air. 

-t^       o  1 

-^  fi  . 

—  * 

III 

Mean  degree  of  Humi- 
dity, complete  satura- 
tion being  unity. 

0 

0 

o 

o 

Inches. 

T.gr. 

T.gr. 

Mid- 

night. 

70.6 

3.9 

67.9 

O.D 

0.679 

7.40 

1  fro 
1,7  O 

0.81 

1 

70.4 

O  A 

68.0 

D.O 

.681 

.44 

.83 

A 

2 

70.1 

O  1 
0.1 

67.6 

s  o 
9.D 

.672 

.35 

A^ 

.47 

.83 

o 
o 

69.8 

o.yj 

67.4 

.668 

.82 

on 
.oil 

.84 

4 

69,5 

Z.7 

67.3 

A  n 

.666 

.30 

.Z5 

.85 

c 
O 

69.2 

67.1 

4.7 

.661 

.25 

.86 

6 

68.9 

2S.D 

66.9 

4.5 

.667 

.21 

1  A 

.14 

.86 

7 

69.3 

2.6 

67.2 

4.7 

.664 

.28 

.20 

.86 

8 

70.8 

4.1 

67.9 

7.0 

.679 

.40 

.88 

.80 

9 

71.8 

6,7 

67.1 

11.4 

.661 

.16 

3.19 

.69 

72.0 

9.7 

65.2 

16.5 

.621 

6.68 

4.69 

.59 

11 

72.0 

12.6 

63.2 

2l!4 

.582 

.22 

6.17 

.60 

19'oon. 

72.2 

14.4 

63.6 

23.0 

.590 

.27 

.87 

.48 

1 

72.4 

16.7 

63.0 

25.1 

.578 

.13 

7.59 

.45 

2 

72.2 

17.0 

62.0 

27.2 

.659 

5.92 

8.24 

.42 

S 

72.1 

17.6 

61.6 

28.0 

.562 

.83 

.50 

.41 

4 

72.0 

17.3 

61.6 

27.7 

.552 

.83 

.38 

.41 

6 

71.0 

17.1 

60.7 

27.4 

.636 

.68 

.04 

.41 

6 

71.6 

13.6 

62.1 

23.0 

.561 

.98 

6.59 

.48 

7 

71.6 

10.4 

64.2 

17.7 

.601 

6.45 

4.99 

.66 

8 

70.9 

8.8 

64.7 

16.0 

.611 

.60 

.12 

.62 

9 

70.9 

6.9 

66.1 

11.7 

.640 

.93 

3.20 

.68 

10 

71.0 

5.6 

67.1 

9.4 

.661 

7.19 

2.56 

.74 

11 

70.9 

4.6 

67.7 

7.8 

.674 

.34 

.12 

.78 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Constants. 
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Abstract  of  tie  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Sw-veyor  OeneraVs  Office,  Calcutta, 
in  the  month  of  March  1868, 
Solar  Badiation,  Weather,  &c. 


8 
9 
10 
11 
12 
13 
14 
15 
16 


17 


18 
19 


21 
22 
23 
24 
26 


o 

124.6 


128.8 

126.0 
127.5 

130.0 
127.2 
122.0 

122.0 
126.0 
125.0 
123.4 
122.0 
127.0 
129.5 
130.0 
126.0 


130.0 


136.0 
135.7 
136.0 
139.0 
133.5 
135.0 

134.0 


Hi 

Inches 


Wind. 


Prevailing 
direction. 


0.16 


Variable. 


S. 


S. 

S.&  w. 

S.  &  yariable. 
W.byS.&  variable 

N.,  w.  s.  w.  &  s. 

S.  AS.  bvE. 
S.  &  8.  S.  W. 
S.W.&  variable. 
W.  byS. 
W.8.W.&S.byW. 
S.S.W.&S.byW. 

s.  s.w.&s. 

E.  S.  E. 


Variable. 


N.W.  &N.N.  E. 
Variable. 


S.S.W.&S.byW. 
S.  W.  AS.byW. 
S.  by  W.  k  W. 
W.byN.&Tariable 
S.byW.&Tariable- 
S.  by  W. 

S.  S.W.&S.byE 


1.8 
2.0 
01 


120 


2.0 
0.6 


0.8 
0.3 
0.4 
0.2 
0.1 


^- 
Miles 

30.5 


36.2 

86.8 
126.4 

169.3 
130.4 
96.1 

126.4 
84.2 
127.2 
204.6 
93.5 
81.4 
151.3 
267.9 
120.4 


85.7 


174.0 
96.6 


140.9 
166.0 
117.2 

97.0 
100.8 

76.0 

126.7 


General  aspect  of  the  Sky. 


Clear  to  11  a.  m.,  scatd.  ^i  to 
4  P.M.,  clear  afterwards.  Slight- 
ly foggy  at  8  p.  M. 

Clear  to  10  a.  m.,  scatd.  ^i  to 
4  p.  M.,  clear  afterwards. 

Clear. 

Clear  to  noon,  scatd.  \i  to  6 
p.  M.,  clear  afterwards. 
Clear. 
Clear. 

Scuds  from  S  to  7  A.  m., 
afterwards. 
Clear.  « 

Clear  nearly  the  whole  day. 
Clouds  of  oifierent  kinds. 
Clear, 
aear. 
Clear. 

Chiefly  clear. 
Chiefly  V>i. 

Clear  to  5  a.  m.,  scatd.  W 
to  10  A.  M.,  scatd.  />i  to  6  ^.  M., 
clear  afterwards. 

Clouds  of  diflerent  kinds  to  8 
A.  M.,  scatd.  ^i  to  6  p.  M.,  over- 
cast  afterwards.  High  wind, 
thunder  k  rain  at  8  p.  M.Light- 
ning  from  7  to  9  p.  m. 
(^efly  clear. 

Scatd.  />i  to  3  a.m.,  cleartoll 
A.  M.,  scatd  '^i  to  3  P.  m.,  clear 
afterwards. 

Clear  to  8  a.  m.,  scatd.  <& 
'^i  to  6  p.  M.,  clear  afterwards. 
Clear  to  6  a.  m.,  scatd.  \i  to 

6  p.  M.,  clear  afterwards. 
Clear  to  4  a.  m.,  scatd.  \i  to 

8  A.  M.,  clear  afterwards. 

Clear  to  10  a.  m.,  scatd.  \i 
to  7  P.  M.,  clear  afterwards. 

Clear  to  noon,  \i  to  6  p.  M., 
clear  afterwards. 

Clear  to  5  a.  m.,  scatd.  \i  to 
11  A.  M.,  stratoni  to  3  p.  m., 
afterwards. 
Clear  to  5  a.  m.,  scatd.  \i  to 

7  p.  M.,  clear  afterwards. 
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Abstract  of  the  Remits  of  the  Hourlg  Meteorological  Observation 
taken  at  the  Surv^or  GeneraVs  Ojffiee,  Calcutta, 
in  the  month  of  March  1868. 
Solar  Badiation,  Weather,  Ac. 


S7 
28 
29 
80 
81 


O  Q 


Hi 


Wind, 


Prevailing 
direction. 


'9* 


o 

136.8 
139:0 
118.0 
132.4 


Inches 


S.byW.&N.N.W. 

s.  s.  w. 

SSW,W&SbyW 
6.S.W.&S.by  W, 
S.  S.W.&N.W. 


2.3 
0.2 
1.0 
0.4 
0.7 


Miles 
164.9 

140.0 

149.4 

170.0 

162.5 


Stratoni  nearly  the  whole 
day.; 

Scatd.  \i  to  6  P.  M.,  clear 
afterwards. 

Clett  to  11  X.,  scatd.  \i 
afterwards. 

Clear  to  5    x.^  stratoni  af- 
terwards. 
Scatd.  \i  to  11     X.,  scatd. 
to  9  P.  X.,  Vi  afterwards. 


General  aspect  of  the  Sky. 


\i  Cirri,  —  i  Strati,^i  Camuli|V— i  Cirro-stratii  '^i  Comulo  gtrati,"^!  Nimbi 
v>i  QiTTco  cnnrali. 
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Ahtraet  of  the  Results  of  the  Hourly  Meteorologxeal  Observations 
taken  at  the  Surveyor  GeneraPs  Office,  Calcutta^ 
in  the  month  of  March  1868. 

MOKTHLT  EB8ULT8. 


Mean  Keiglit  of  the  Barometer  for  the  month...          ...  ...  29.885 

Max.  height  of  the  Barometer  occurred  at  10  a.  m.  on  the  12th  ...  30.105 

Min.  height  of  the  Barometer  occurred  at  5  p.  if.  on  the  5th.  ...  29.719 

JSxtreme  range  of  the  Barometer  during  the  month       ...  ...  0.386 

Mean  of  the  daily  Max.  Pressures    ...         ...         ...  ...29.962 

Ditto      ditto     Min.      ditto       ...         ...         ...  ...  29.818 

Mean  daily  range  of  the  Barometer  during  the  month  ...  ...  0.144 


Mean  Dry  Bulb  Thermometer  for  the  month  ... 
Max.  Temperature  occurred  at  4  p.  K.  on  the  29th. 
Min.  Temperature  occurred  at  7  a.  m.  on  the  8th. 

range  of  the  Temperature  during  the  month 
Mean  of  the  daily  Max.  Temperature ... 

Ditto     ditto      Min.  ditto, 
Mean  daily  range  of  the  Temperature  during  the  month.. 


79.5 
96.7 
62.7 
34.0 
90.0 
71.1 
18.9 


Mean  Wet  Bulb  Thermometer  for  the  month   ...         ...         ...  71 .0 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer  8.5 

Computed  Mean  Dew-point  for  the  month       ...         ...         ...  65.0 

Mean  Dry  Bulb  Thermometer  abore  computed  mean  Dew-point  ...  14.5 

Inches. 

Mean  Elastic  force  of  Yapour  for  the  month  ..•  ...  0.617 


Troy  grain. 

Mean  Weight  of  Yapour  for  the  month        ...         ...         ...  6.66 

Additional  Weiffht  of  Yapour  required  for  complete  saturation  ...  4.00 
Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity  0.63 


Inches. 

IRained  1  day,— Max.  fall  of  rain  during  24  hours         ..•         •••  0.16 

Total  amount  of  rain  during  the  month  ...         ...         ...  0.16 

Total  amount  of  rain  indicated  by  the  Gauge  attached  to  the  anemo* 

meter  during  the  month      ...    ...         ...  0.10 

Prerailing  direction  of  the  Wind   S.  S.  W.  &  S. 


Digitized  by 


Google 


XXIV 


00 
CO 
00 

^  d 

1  ^ 

-2  ll 


I 

I 


be.— 

si 

.9  3 
^  ft 

i  o  d  a 


i  1 1 

K«k  00 

S  00^ 


I 


-^.2 
®^ 

I 

to 

00 


•no  ureji; 

•UO  Ul«}f 

tH                      i-«  fH            fH       i-«    .  . 

«  rH  0<l  «  fH  r-l       fH  iH       C4  99  i-l 

•no  niwg; 

i-«  rH            fH            (NCOiH       iHC^OOfHfH  iH 

rH  rH       iH                           04  94  (M  ©4 

•UO  UIBJ£ 

iH  iH       iH                      04  rH  <N  94  fH  04  fH  rH  *H 

•ao  niTijj 

iH       CO  iH  »H  iH  0*CO  "*CO  CO  04  CO            C«l  r-» 

•no  ure^ 

iH  iH  rH  iH  CO  iH  04  rH            04  00  04  CO  fH  rH rH  iH  iH 

•UO  umji; 

•ao  aiw^ 

04  CO  04  rH  iH  rH  CO  CO  CO  04  CO 04  lO  CO  04 

04       94  rH  fH  94  fH  rH      4>» CD  04  CO  04  04           iH  94  ^h  tH  94  9<1 

•ao  uiwy^ 

»C  Tjt^t^CO»O00»OI>.»C'^94"^94  94  C0fH**COM5»OiO»O>O 

•UO  arejT 

'Ai-^q  s 

WD  O  CO  WD MS       CO       »H  94  CO  rH           r-i           fH  CO  «D  CO  *0 

•UO  uraji 

»0  CO'^9lC094'^'^OCO'^94iHOOCO'^'^94t*0«'^»OCO»0 

•no  uiu}i 

•a  A  'S 

WiHiHiHrH            iH  rH       rH       iH  CO -H  iH  CO  04       04  "H  CO  94  CO  iH 

•ao  ain}^ 

©•-•CO                     iH  94fHrH94«HrHiH 

•UO  mujT 

a  8 

rH                 94  fH  rH  rH                 rH  fH       04       rH  rH 

•UO  UlB^ 

•a:  8  T 

iHiHrH            »HfH       tH            rH       iH  fHiHiHtH 

•UO  uwg; 

"8  ^q 

fH       iH  iH 

•UO  ui»>r 

04                            tH       fH                                iH  04 

•UO  um^ 

NT^q  '51 

rH 

•UO  uiwjT 

iH       iH                                                             iH  rH 

•UO  mvyj 

iH                                                        rH       rH                               04  iH  Oft 

•UO  urejf 

• 

rH  04  rH  rH                      rH  rH  CO  04  rH  ^ 

•UO  um^ 

a^q-M 

iH  fH  fH  rH 

•UO  nm}{ 

•KT 

fH  iH  CO  94  94  rH  94  rH       CO  rH            04  fH       tH  rH 

•JTIOH 

t3  "S  d 

3'55'^«^50'^MDCOt>»0>OrH  OiH04CO'^kOCOt*aOOaO^ 

Digitized  by 


Google 


Meteorological  Ob^ertationt. 


XXV 


Ahitraot      ike  Results  of  the  Hourly  Meteorological  Observations 
taken  at  tke  Smvoeyor  General's  Office^  Calcutta^ 
in  the  month  of  April  1868, 

Latitude  22^  83'  1^  North.  Longitude  88^  20'  84"  East. 
Height  of  the  Cistern  of  the  Standard  Barometer  above  the  sea  lerel,  18.11  feet» 


Daily  Means*  &o.  of  the  Obserrations  and  of  the  Hygrometrical  elements 
dependent  thereoni 


Date. 

S 

111 

Bange  of  the  Barometer 
during  the  day. 

Mean  Dry  Bidb 
Thermometer. 

Bange  of  the  Tempera^ 
tore  during  the  day. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

Inches » 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

1 

29.928 

30.016 

29.861 

0.155 

84.7 

94.8 

76.6 

18.3 

2 

.898 

29.983 

.82o 

.160 

85.2 

95.2 

76.8 

18.4 

8 

.846 

.917 

.116 

A  A 

.144 

86.3 

95.4 

fro  f\ 

76»0 

19.4 

4 

.869 

.949 

.802 

1  AH 

.147 

86.2 

97.5 

76.6 

21.0 

5 

•920 

.980 

Oil  1 

.841 

TQ  1 
16,1 

78.5 

67.5 

11.0 

.897 

.978 

.OUo 

.17o 

77.6 

89.8 

67.5 

212,6 

.842 

.907 

.741 

.166 

81.4 

90.5 

74.0 

16.5 

g 

.796 

.856 

.712 

.144 

82.1 

90.0 

75.5 

14.5 

9 

.776 

.845 

.686 

.159 

83.0 

93.0 

77.0 

16.0 

10 

.766 

.814 

.674 

.140 

83.2 

91.0 

77.0 

14.0 

11 

.746 

.824 

.652 

.172 

82.9 

91.0 

74.0 

17.0 

12 

.737 

.803 

.644 

.169 

81.4 

92.0 

75.0 

17.0 

18 

.742 

.797 

.684 

.113 

82.3 

90.4 

76.0 

16.4 

14 

.740 

.808 

.671 

.137 

83.6 

90.0 

79.0 

11.0 

1« 

.781 

.849 

.721 

.128 

84.2 

90.6 

78.6 

12.0 

16 

.784 

.987 

.664 

.273 

82.4 

90.4 

70.4 

20.0 

17 

.801 

.870 

.733 

.137 

81.0 

90.5 

71.4 

19.1 

18 

.762 

.833 

.696 

.137 

83.5 

93.4 

75.6 

17.8 

19 

.714 

.784 

.632 

.152 

85.4 

94.0 

79.0 

16.0 

20 

.684 

.750 

.615 

.135 

86.3 

94.6 

80.5 

14.0 

21 

.683 

.783 

.608 

.175 

87.3 

98.0 

80.5 

17.5 

22 

.660 

.707 

.569 

.138 

88.0 

97.8 

80.0 

17.8 

23 

.736 

.818 

.681 

.137 

87.3 

96.0 

80.9 

15.1 

24 

.798 

.854 

.693 

.161 

82.6 

93.5 

73.0 

20.5 

25 

.810 

.847 

.749 

•098 

73.3 

86.7 

68.7 

18.0 

26 

.783 

.862 

.700 

.162 

76.6 

84.5 

68.4 

16.1 

27 

.733 

.812 

.656 

.156 

82.6 

91.0 

75.0 

16.0 

28 

.663 

.724 

.571 

.163 

85.3 

91.5 

80.0 

11.5 

29 

.639 

.689 

.578 

.111 

88.3 

97.4 

82.5 

14.9 

80 

.706 

.790 

.646 

.144 

88.7 

98.5 

81.5 

17.0 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derired,  from  the  hourly  obserratious,  made  during 
the  day. 
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Abstract  of  the  jResults  of  the  Uoxirli/  Meteorological  Ohservationt 
taken  at  the  Surveyor  GeneraVa  Office^  Calcutta, 
in  the  month  of  April  1868. 


Daily  ileana,  3cc.  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon. — ( Continued ,J 


Date. 

H 

QJ  Oj 

i  i 

 — - 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point.. 

Mean  Elastic  force  of 
vapour. 

MeanWei  gh t  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satu- 
ration being  unity. 

o 

0 

0 

0 

Inches. 

1 

T.  gr. 

T.  gr. 

I 

7o.5 

9.2 

69.1 

15.6 

0.706 

7.53 

4.89 

0.61 

7o.2 

10.0 

CS.2 

17.0 

.680 

.32 

6.29 

,68 

3 

71.8 

13.5 

62.3 

23.0 

.505 

6.02 

6.62 

.48 

4 

7 1.0 

11.2 

66.2 

19.0 

.642 

.85  . 

5.76 

.54 

6 

CD.  3 

3.8 

60.3 

6.8 

.611 

7.05 

1.74 

.80 

6 

7.11 

4.5 

69.9 

7.7 

.725 

.85 

2.22 

.78 

ft 

7().4 

5.0 

72.9 

8.5 

.797 

8.67 

.70 

.76 

8 

7<).9 

5.2 

73.3 

8.8 

.809 

.68 

.83 

.76 

9 

77.2 

5.8 

73.1 

9.9 

.803 

.61 

321 

.73 

10 

78.0 

5.2 

74.4 

8.8 

.838 

.99 

2.90 

.76 

II 

5.5 

73.5 

9.4 

.814 

.74 

3.03 

.74 

12 

75.-1 

6.0 

71.2 

10.2 

.756 

.13 

.14 

.72 

13 

77.9 

4.4 

74.8 

7.5 

.810 

9.11 

2.47 

.79 

1  4 

4.8 

75.1 

8.2 

.865 

.28 

.75 

.77 

15 

78.4 

5.8 

74.3 

9.9 

.835 

8.94 

3.30 

.73 

16 

76.9 

5.5 

73.0 

9.4 

.801 

.60  . 

.01 

.74 

17 

74.0 

7.0 

60.1 

11.9 

.706 

7.69 

.55 

.68 

18 

77.6 

6.9 

73.5 

10.0 

.814 

8.72 

.28 

.73 

19 

80.5 

4.9 

77.1 

8.3 

.913 

9.76 

2.92 

.77 

20 

81.5 

4.8 

78.1 

8.2 

.943 

10.06 

.96 

.77 

2L 

78.2 

9.1 

72.7 

14.6 

.792 

8.42 

4.99 

.63 

S2 

78.4 

9.6 

72.6 

15.4 

.790 

.40 

6.28 

.61 

23 

76.9 

10.4 

70.7 

16.6 

.744 

7.90 

.61 

.69 

2i 

77.1 

5.5 

73.2 

9.4 

.806 

8.66 

3.02 

.74 

25  1 

70.6  1 

2.7 

68.4  1 

4.9 

.690 

7.54 

1.30 

.86 

26  1 

72.1  1 

4.5 

68.9 

7.7 

.701 

.62 

2.15 

.78 

27 

77.0  1 

5.6 

73.1 

9.5 

.803 

8.61 

3.07  • 

.74 

28 

81.3  1 

4.0 

78:5 

6.8  ■ 

.965 

10.21  • 

2.43  ^ 

.81 

29 

83.2 

5.1 

80.1 

8.2 

1.005 

.67 

3.13 

.77 

30 

81.4 

7.3 

77.0 

II.7 

0.910 

9.65 

4.31 

.69 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  ConstiuiU. 
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,  Ai^t^act  of  the  Besulls  of  the  Rourly  Meteorological  Ohcrvatiom 
taken  at  the  Suneyor  General's  Office,  Calcutla, 
in  the  mo,nth0f  April  186.8* 


Hourly  Means,  Ac.  of  the  Observations  and  of  the  Hjgrometrical  elements 

dependent  thereon. 


Hour. 

.,_  .... 

Mean  Height  of 
the  Barometer  at 
32°  Faht. 

Eange  of  the  Barometer 
for  each  hour  during 
the  month. 

MeaniDry  Bulb 
Hiermometer. 

Eange  of  the  Tempera* 

ture  for  each  hour 
during  the  month. 

Max. 

Min. 

Max. 

Min. 

Biff, 

Inches. 

incnes.^ 

T 

Inches. 

T  1- 

Incnes. 

o 

o 

0 

Mid- 

night. 

29.786 

on  £iAO 

(\  OQQ 

78.7 

p/.o 

lo.o 

1 

.775 

.DOD 

78.2 

OO.O 

O/.D 

IRQ 

2 

•  /04 

.yu4 

HI  o 

.oiy 

77  fi 
/  #  .o 

OO.O 

bo.u 

.756 

.902 

.615 

.287 

77.6 

82.7 

€8.2 

14.5 

4 

.753 

.922 

.606 

.316 

77.4 

82.5 

68.5 

14.0 

5 

.768 

.929 

.6]'8 

.316 

77.3 

88.0 

67.8 

15.2 

6 

.781 

.940 

.627 

.313 

77.4 

83.0 

67.6 

1S.4 

7 

.804 

.968 

.645 

.323 

78.4 

83.5 

68.5 

15.0 

8 

.826 

.992 

.668 

.324 

81.1 

86.0 

70.5 

15.6 

9 

.837 

30.014 

.685 

.329 

84.0 

88.5 

74.0 

14.5 

10 

.838 

.016 

.689 

.327 

80.5 

90.8 

76.7 

14.1 

11 

.827 

.002 

.682 

.320 

88.5 

93.2 

78.5 

14.7 

Noon. 

.809 

29.967 

.667 

.300 

90.0 

95.5 

78.5 

17.0 

1 

.784 

.951 

.640 

.311 

9').4 

97.5 

68.9 

28.6 

2 

.752 

.919 

.620 

.299 

91.0 

98.5 

68.7 

29.8 

•3 

.724 

.925 

.584 

.341 

91.2 

98.4 

70.5 

27.9 

4 

.708 

.908 

.569 

.339 

90.4 

98.0 

6S.() 

30.0 

5 

.705 

.932 

.571 

.361 

88.3 

97.5 

68.0 

29.5 

6 

.722 

.913 

.576 

.337 

85.9 

95.2 

68.5 

26.7 

7 

.742 

.921 

.608 

.313 

83.7 

91.5 

67.9 

23.6 

.8 

.762 

.942 

.633 

.309 

81.8 

88.8 

68.0 

20.8 

9 

.782 

.948 

.639 

.309 

80.5 

86.0 

68.2 

17.8 

10 

.789 

.960 

.665 

.285 

79.6 

85.0 

68.0 

17.0 

11 

.790 

» 

.939 

.671 

.268 

79.1 

84.5 

67.5 

17.0 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  deriyed  from  the  observations  made  at  the  seyeral 
hoars  during  the  month. 
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Jbstraci  of  tie  Heeults  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  Generals  Office^  Calcutta, 
in  ti^  month  of  April  1868. 


Hourly  Ueaus,  Ac.  of  ilie  ObfterratioDS  and  of  tHe  Hygrometrical  elcmentf 

dependent  thereon. — (ComtinuedJ 


Hour. 

§ 

Dry  Bulb  above  Wet, 

Computed  Dew  Point 

P 

Mean  Elastic  force  of 
Viapour. 

1?; 
•2J 

to  o 

ii 

Additional  Weight  of 
Vapour  required  for 
oomplete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satura- 
tion being  unity. 

0 

o> 

Inehes, 

T.  ippk. 

Mid- 

Bight. 

75^ 

3.4 

22.9 

6.8 

0.797 

8.63 

1.78 

Oi83i 

1 

76.1 

3.1 

72.9 

6.3. 

.797 

.64 

.61 

.84 

2 

76.0 

2.8 

73.0 

4.8 

.801 

.67 

.46 

3 

76.a 

2.6 

73.2 

4.4 

.806. 

.76 

.82 

.87 

4 

76.0 

2.4 

73.3 

4.1 

.809 

.77 

.8^^ 

6 

76.1 

2.2 

73.6 

3.2 

.817 

,86 

.12 

.80^ 

6 

76.^ 

2.2 

73.7 

3.7 

.819 

.89 

.12 

.SO' 

7 

76.0. 

2.4 

743 

4.1 

.831^ 

9.06 

.2& 

.88. 

a 

77.1 

4.0 

74.3 

6.8 

.836 

8.99 

2.18 

.61 

9 

77.9^ 

6.1 

73.6 

10.4 

.817 

.76 

3.42 

.72* 

JlO 

7o.0i 

8.0 

73J 

12.9 

.819 

.73 

4.37 

.67 

U 

78.a 

73*0 

U^6. 

•801 

.» 

&40 

.61 

IToon. 

78.8 

ia.» 

72.1 

Ii7.» 

.778-' 

.22^ 

6.28 

.6r 

1 

78.6 

11.8. 

71.6 

18.9 

.763 

.06 

.61 

9 

78.6 

12.6, 

71.0 

20.0 

.7.61 

7.92 

7.01 

3i 

78.6 

12.7 

70.9 

20.3 

.748 

.90 

.12 

.6a 

4 

78.0 

12.4 

70.6 

19.8 

.741 

.82 

6.86 

5 

77.3 

11.0 

70.7 

17.6. 

.744 

.89 

6u91 

.67 

6 

77.0 

8.9 

70.8 

16.1 

.746> 

.96 

4.92 

.68 

7 

76.8 

6.9 

72.0 

ia.7 

.77)6 

8.30 

3i77 

.69* 

8 

76.6 

6.3 

72.8 

9.0 

.796 

.66 

.76 

9 

76.0 

4.6 

72.8 

7.7 

.796 

.67 

.41. 

.78 

M) 

76.9i 

3.7 

73.3 

6.3 

.809 

.73 

1.96 

.80 

IJ 

76.8 

3.3 

73.6 

6.6 

.814 

.79 

.74 

.84 

AIL  the  Hygrometrical  elements  are  computed  by  the  Grefuwick  Constuita^ 
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Abstract  of  the  Itesult^  of  the  Hourly  Meteorological  ObservatioM 
taken  at  the  Surveyor  OeneraPs  Office,  Calcutta, 
in  the  month  of  April 
Solar  Badiation,  Weather,  Ac. 


IT 


Wind. 


Preyailing 
direction. 


«o  00 


0.8 
3.5 
0.7 
18.0 


if 


General  aapeeH  of  the  Sky.' 


10 


o 

13^.5 
135.0 
136.7 
138.5 


Inches 


0.30 


0.87 


S.  S.  W.  &  8. 
S.  S.W.  &  N. 
W.  N.  W, 

w.&s. 


S.  E.  &  E.  N.  E. 


132i> 


137  JO 


le34.& 


S.  by  W.  A  8, 
E.  S.S.  4& 


Tariabk. 


S.-Wv 


Miles 

loO.O 

175.8 
174.8 
106.4 


3X)  162.1 


1.1 

1.7 

2.5 

ao 

40 


178.4 

134.5' 

198.1 

171.2 
16^.2 


14.0319.0 


Clear  to  8  a.  m.,  scatd.  V— i  ttf 

5  p.  M.,  clear  afterwards. 
Chiefly  clear.  Slightly  foggy' 

at  8  p.  u. 

Scatd.  \i  to  8  A.  M.,  cleatf 
afterwards. 

Clear  to  6  a.  m.,  scatd.  \i  to* 
10  A.M.,  clear  to  3  p.m.,  clouds  of 
different  kinds  afterwards. Hi gb 
wind  at  8}  b.  m.  Lightning  &■ 
Thundeii  from  7  to  9  p.  m.  Eaini 
at  8  p.  M. 

Scatd,  ^i  &  Nni  to  11  a.  m>.,. 
orerrast  to  6  p.  ai.,  seatd.  Vi 
afterwards.  Strong  wind  at  7  &- 

ning  at  7  A.  X.  VkmSat^f 
ic,  1  Vr     A  tem  8  Id  $  w.  m 
Bam  ai  7  A  lOi  A.  M.,  A  «l  i  1^ 

4  p.  X. 

Clear  to  4  A.  u.,  W  to  9t  ju  m,. 
scatd.  '^i  afterwards. 

Clouds  of  different  kinds  to  V 
A^  H.,  scatd. i  to  3  p.  ic^,  8t»»- 
toni  afterwards. 

Clear  to  4  a.  m.,  ^i  to  2  p. 
overcast  to  5  i'.  ir.,  clouds  of 
different  kinds  after  wards. Brisk: 
wind  from  8j  a.  m.  to  p.  m.- 
Lightning  to  IS'  at  8  &  10  p.  M.- 
Scatd.  ^i  to  4  p.  M.,  wi  & 
stratoni  afterwards.  Brisk  wind 
from  4^  to  5:)  p.  m.  lif^itnillgc 
to  S  at  7  &  8  p.  M. 

Clear  to>8  a^  h.,  sends  from  8* 
to  Boon,  clear  to  4  p.  if.,  soaldL- 
\^  to  alfannrmU.  Briak  wmi 
fnm  7  M  M»    11}   XI  I4g^l» 

Clear  to  4  A.  v.,  Mttd.  ^  U' 

6  p.  M.,  to  9  p.  M,,  clear- 
afterwards.  High  wind  from* 
midnight  to  3  a.  u.,  &  from  d| 

A.  m  to  8}  p.  M.  Thunder  at  X 

B.  II.  I4gKitnuig  act  7*aBd  8  x« 
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Abstract  of  the  Ttesulls  of  the  Kowrly  Meteorologioal  OlsemUioM 
taken  at  the  Surveyor  GentraVs  Office,  CJakutta, 
in  the  month  of  April  1868. 
Solar  Eadiation,  Weather,  Ac. 


o  o 

•  ^ 


O 

134.0 


129.8 
131.2 

132.0 
131.8 

129.6 

133.5 
132.3 
137.0 
138.0 

136.0 
134.0 


^  

Inches 
0.70 


Wind. 


Prevailing 
direction. 


0.95 


S.S.W.  &  S.  S.  E 


S.  S.  &  W. 
S.&  S.  S.W. 

S.  by  E.  &  S. 
S.  &  S.  by  W. 

S-S.W.&  variable. 

S.  S.  W.  &  S. 
S.  &  S.  S.  W. 
S.  &  S.  S.  W. 
S.  &  variable. 

Variable. 

S.  by  E.&  S.byW 


lb  I  Miles 
21.0335.4 


ce  o 


General  aspect  of  the  Slcy. 


3.0 
4.5 


4.0 


6.6 


248.7 
315.4 


295.5 


3.8 


344.2 


1.5 


213.9 


1.3292.4 
0.3255.2 
154.3 


0.9 


141.3 
126.4 


Scatd.  \i  to  6  A.  M.,  sends 
from  S  to  10  a.  m.,  scatd.  ^i  to 

4  P.M.,  clouds  of  different  kinds 
afterwards.  High  wind  from  9| 
A.  u.  to  6}  p.  11*  Thunder  at  5 
&  6  p.  M.  Lightning  from  6  to 
8  p.  M.  Eain  at  6  &  7  p.  M. 

Chiefly  scatd.  '^i.  Brisk  wind 
from  8  A.  u.  to  8  p.  m. 

Scuds  from  S  to  6  p.  M.,  clear 
afterwards.  Brisk  wind  from  7 
A.  H.  to  11  j  p.  M.  Lightning  to 
N  at  9  &  10  p.  li. 
Clear  to  6  a.  m.,  scuds  from 

5  to  10  A.  M.,  scatd.  '^i  &  scuds 
from  S  afterwards.  High  wind 
from  8  A.  M.  to  6|  p.  M.  Light- 
ning at  midnight  &  9  p.  h. 

Scuds  from  S  to  10  a.  m., 
scatd.  ^i  to  6  P.M.,  overcast  af- 
terwards. High  wind  from  7  a. 
M.  to  9J  p.  M.  Thunder  &  light- 
ning from  8  to  11  P.  M.  Bain  at 
8  &  9  p.  M. 

Clouds  of  different  kinds  to 
8  p.  M.,  clear  afterwards.  Brisk 
wind  from  2  a.  m.  to  7  J  p.  m.. 
Lightning  from  Ito  4  a.  m. 

Clear.  Brisk  wind  from  5  to  9 
p.  M. 

Chiefly  clear.  Brisk  wind  from 

6  to  7  P.  M. 
Clear  to  3  a.  m.,  clouds  of 

different  kinds  afterwards. 

Scatd.  v^i  to  4. a.  m.,  stratoni 
to  10  A.  M.,  scatd.  W  to  1  p.  M., 
scatd. \i  to  7  P.  M.,  clear  after- 
wards. Slight  rain  at  6  a.  m. 

Clear  to  4  a.  m.,  Scatd.  \i  to 
x^oon,  '^i  to  8  p.  M.,  clear  after- 
wards. Slight  rain  at  1}  p.  m. 

Chiefly  clear.  Brisk  wind  at 
%\  p.  M.  Slight  rain  at  10  a.  m. 
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Ahtrad  of  the  Result  of  the  Hourly  Meterological  Ohsei^atiom 
taken  at  the  Surveyor  Generates  Office,  Calcutta^ 
iti  the  month  of  April  1868. 
Solar  Radiation,  Weatlier,  &c., 


Is 

S2 


S  t  G 

d *^  »-t 


Wind. 


Prevailing 
direction. 


cd  o 


General  aspect  of  the  Sky. 


24  137.0 


25 


128.3 


138.0 
27I  137.8 


28 


133.0 


137.0 


30"  139.0 


p.l8 


2.47 


S.9.W.  . 

S;  S.  E.&E.  S.  E. 

W.byS.&E.  S.E. 
S.  by  E.  &  S. 

s.  &  s.  s.  w. 

S.byW,  SSW&S. 
S.  &  S.  by  E. 


24.8 


31.0 


.  1.0  179,8 


1.4  311.6 


3.1 


148.4 

221.2 

136.3 
49.7 
172.9 


Clear  to  6  a.  m.,  scatd.  to 
2  F.H.,  overcast  to  8  p.m.,  scatd. 
^L-_i  afterwards.  High  wind  from 
li  to  6i  p.  M.  Thunder  ifc  light- 
ning  at  5  <&  6  P.  M.  Slight  rain 
from  6  to  8  P.  M. 

Clear  to  6  a.  m.,  scatd.  to 
noon,overcast  afterwards .  Storm 
from  12  J  to  2  p.  li.  Thunder  at 
1  p.  M.  Rain  from  1  to  6  p.  M. 
Clear  to  6  a.  m.,  scatd.  ^i  to 

4  p.  M.,  clear  afterwards. 
Clear  to  6  a.m.,  scatd. to  7 

p.  M.,  clear  afterwards. 

Scatd.  '^i  to  3  p.  M.,  clear  af- 
terwards. Brisk  wind  from  Si 
A.  M.  to  4  p.  H.,  &  from  8}  to  9|- 
p.  H.  Lightning  to  N  W  at  8 

6  9  p.  M. 
Stratoni  to  5  a.m.,  scuds  from 

5  to  9  A.  M.,  clear  to  7  p.  m., 
scuds  from  S  afterwards.  Brisk 
wind  at  7i  A.  m.,  &  from  5|  to 

7  p.  M. 

Chiefly  clear.  Brisk  wind  from 
8itolUp  m. 


\i  Cirri,  —  i  Stfrati,'^!  Cumuli,  v— i  Cirro-strati,  ^  i  Cumulo  strati,^!  Jfimbi 
Cirro  cumuli.  ^  Pnnalr^ 
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AMract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  GeneraVs  Office^  Calcutta, 
in  the  month  of  April  1863. 

MOKTHLT  BB8ULT8. 


Inches. 

Mean  height  of  the  Barometer  for  the  month...  ...         ...  29.774 

Max.  height  of  the  Barometer  occurred  at  10    m.  on  the  1st.      ...  90.016 

Min.  height  of  the  Barometer  occurred  at  4  p.  m.  on  the  22nd.     ...  29.509 

Extreme  runge  of  the  Barometer  during  the  month   0.447 

Mean  of  the  daily  Max.  Pressures    ...         ...         ...  ...29.846 

Ditto      ditto     Min.      ditto    ...  29.696 

Mean  daily  range  of  the  Barometer  during  the  month  ...         ...  0.150 


o 

Mean  Dry  Bulb  Thermometer  for  the  month      ...    83.1 

Max.  Temperature  occurred  at  2  p.  m.  on  the  30th.    98.5 

Min.  Temperature  occurred  at  Midnight  &  11  p.  ic.  on  the  5th  &  6th.  67.5 

Extreme  range  of  the  Temperature  dxiring  the  month    31.0 

Mean  of  the  dailj  Max.  Temperature ...         ...    92.3 

Ditto     ditto      Min.      ditto,      ...         ...    76.8 

(fatVy  ra«^0  of  the  Temperature  during  the  month...        ...  16.4 


Mean  Wet  Bulb  Thermometer  for  the  month   ...         ...         ...  76.7 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer  6.4 

Computed  Mean  Dew-point  for  the  month       ...         ...         ...  72^ 

Mean  Dry  Bulb  Thermometer  aboTe  computed  mean  Dew-point  ...  10.9 

Inches. 

Mean  Elastic  force  of  Yapour  for  the  month  ...         ...         ...  0.781 


Troy  grain. 

Mean  Weight  of  Yapour  for  the  month        ...         ...         ...  8.36 

Additional  Weiffht  of  Yapour  required  for  complete  saturation  ...  3.50 
Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity  0.71 


Inches. 

Bained  9  days,-*Max.  fidl  of  rain  during  24  hours        ...         ...  8.47 

Total  amount  of  rain  during  the  month          ...         ...         ...  6.47 

Total  amount  of  rain  indicated  by  the  Gauge  attached  to  the  anemo- 
meter during  the  month      ...                                ...         ...  S.77 

P^raiMng  direction  of  the  Wind   S.  &  8.  S.  W. 
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Ahtrad  of  the  Results  of  the  Kourly  Meteorological  ObservatioM' 
taken  at  the  Surveyor  General's  OJjice^  Calcutta,^ 
in  the  moytth  of  May  1868, 

Latitude  2^°  33'  V  North.   Lon'gitude  88*^  20'  34'^  East. 

Height  of  the  Cistern  of  the  Standard  Barometer  above  the  sea  level,  18.11  feet'. 

Daily  Means,  &c.  of  the  Observations  and  of  the  Hjgrometrical  elements 
dependent  thereon. 


Kange  of  the  Barometer 

during  the  day. 

Date. 

Mear 
the 
at  3 

Max. 

Minv 

Diff. 

in  />it  AO 

Tnnri 

0 

0 

0 

0' 

1 

Ol  .o 

O  l.V/ 

o 

./  oo 

.855 

.xou 

OU.v 

iJO.O 

Q 
O 

.818 

.891 

.752, 

.139 

86.9 

96.4 

81.0  i 

lit  i. 

4 

!836 

.923 

'.765 

!l58 

86!6 

95!2 

8o!o 

15.2 

5 

.785 

.859 

.690 

.169 

86.7 

95.3 

80.3 

16.0 

6 

.686 

.767 

.666 

.201 

87.7 

98.0 

80.0 

18.0 

7 

.639 

.697 

.657 

-  .140 

87.1 

96.3 

81.0 

i5.a 

8 

.720 

.879 

.685 

.294 

86.0 

94.2 

73.5 

20.7 

9 

.827 

.892 

.752 

.140 

76.3 

87.5 

72.5 

15.0 

10 

.761 

.810 

.643 

.197 

80.6 

90.2 

71.5 

18.7 

11 

.730 

.790 

.670 

.120 

79.0 

90.0 

71.4 

18.6 

12 

.761 

.820 

.664 

.156 

80.2. 

88.6 

72.0 

16.5^ 

13 

.786 

.816 

.725 

.121 

84.2 

91.5 

78.0 

13.5 

14 

.808 

.806 

.752 

.114 

81.3 

89.0 

75.0 

14.0 

15 

.812 

.898 

.784 

.114 

83.6 

91.2 
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.901 

.959 

.839 
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83.1 
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17 
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.809 
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.817 

.896 

.758 
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'82.7 

91.5 

76.0 

16.5. 
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.803 

.873 

.715 

.168 

82.1 

91.5 

75.0 

16.5 

20 

.809 

.906 

.713 

.163 

81.9 

89.0 

75.0 

14X> 

21 

.770 

.832 

.703 

.129 

83.7 

91.5 

77.6 

14.0 

22 

-773 

.858 

.689 

.169 

84.9 

93.0 

77.0 

16.0 

23 

.779 

.869 

.699 

.170 

81.5 

92.6 

76.7 

15.9 

21 

.729 

.789 

.636 

.153 

84.2 

94.2 

79.0 

15.2 

25 

.717 

.780 

.619 

•161 

86.1 

94.7 

78.0 

16.7 

26 

.733 

.795 

.612 

.153 

86.5 

96.0 

79.4 

16.6 

27 

.727 

.778 

.632 

.116 

86.6 

95.5 

79.3 

16.2 

28 

.695 

.764 

.606 

.158 

87.9 

95.5 

81.5 

14.0 

29 

.650 

.714 

.661 

.150 

86.7 

96.8 

80.5 

15.3 

30 

.649 

.702 

.681 

.118 

87.2 

94.5 

81.0 

13.5^ 

31 

.689 

.777 

.611 

.136 

84.1 

94.5 

77.7 

16.8 
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C3 

a  Si' 


Kange  of  the  Tempera* 
ture  during  the  day. 


Max. 


Min. 


Diff. 


The  Moan  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Tliermometer  Means  are  derived,  from  the  hourly  observations,  made  during 
the  day. 
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Abstract  of  tie  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  May  1868. 


Dai]j  Mea&Si  &c.  of  tiie  Obserrations  and  of  tlie  Hygrometrical  elements 
dependent  thereon. — ( Coniinued.J 


Pate. 

Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

i 

Computed  Dew  Point. 

DiT  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
vapour. 

MeanWeight  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satu- 
ration being  unity. 

0 

0 

0 

0 

Inches. 

T.  gr. 

T.  gr. 

1 

81.6 

6.8 

78.0 

9.3 

0.940 

10.01 

3.40 

0.75 

2 

80.6 

6.4 

76.8 

9.2 

.905 

9.65 

.26 

.75 

3 

81.1 

6.8 

.928 

•  0<7 

OA 

4 

79!8 

6!8 

75.7 

10.9 

.873 

.30 

.84 

.71 

5 

79.6 

7.1 

76.3 

11.4 

.862 

.19 

.99 

.70 

a 

80.3 

7.4 

76.9 

11.8 

.879 

.34 

4.22 

.69 

7 

81.1 

6.0 

77.5 

.9.6 

.925 

.84 

3.49 

.74 

8 

79.6 

5.4 

75.8 

9.2 

.876 

.37 

.16 

.75 

9 

72.6 

3.7 

70.0 

6.3 

.727 

7.90 

1-79 

.82 

10 

76.6 

4.0 

73.8 

6.8 

.822 

8.86 

2.16 

.80 

11 

75.4 

3.6 

72.9 

6.1 

.797 

.63 

1.87 

.82 

12 

75.5 

4.7 

72.2 

8.0 

.781 

.41 

2.47 

.77 

13 

80.0 

4.2 

77.1 

7.1 

.913 

9.78 

.46 

.80 

14 

76.9 

4.4 

73.8 

7.6 

.822 

8.84 

.40 

.79 

15 

78.6 

5.0 

75.1 

8.6 

.857 

9.17 

.86 

.76 

16 

78.1 

6.0 

74.6 

8.5 

.843 

.03 

.83 

.76 

17 

77.8 

4.3 

74.8 

7.3 

.849 

.13 

.38 

.79 

18 

77.1 

6.6 

73.2 

9.5 

.806 

8.64 

3.08 

.74 

19 

77.0 

5.1 

73.4 

8.7 

.811 

.71 

2.80 

.76 

20 

77.3 

4.6 

74.1 

7.8 

.830 

.92 

.52 

.78 

21 

78.1 

5.6 

74.2 

9.5 

.832 

.91 

3.16 

.74 

22 

79.0 

6.9 

74.9 

10.0 

.851 

9.09 

.40 

.73 

23 

78.4 

6.1 

74.1 

10.1 

.830 

8.89 

.46 

.72 

24 

79.3 

4.9 

75.9 

8.3 

.879 

9.42 

2.82 

.77 

25 

80.4 

5.7 

7G.4 

9.7 

.893 

.53 

3.42 

.74 

26 

80.1 

6.4 

76.3 

10.2 

.890 

.60 

.60 

-TS 

27 

79.4 

7.2 

75.1 

11.6 

.857 

.12 

4.02 

.69 

28 

81.0 

6.9 

76.9 

11.0 

.908 

.64 

.00 

.71 

29 

80.0 

6.7 

76.0 

10.7 

.882 

.39 

3.79 

.71 

30 

81.0 

6.2 

77.3 

9.9 

.919 

.78 

.69 

.73 

81 

79.2 

4.9 

75.8 

8.3 

.876 

.39 

2.82 

.77 

AU  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Coustante. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  GeneraVs  Office ^  Calcutta y 
in  the  month  of  May  1868. 


Hourly  Means,  &c.  of  the  Obserrations  and  of  the  Hjgromotrical  elementi 
dependent  thereon. 


jxour. 

Mean  Height  of 
the  Barometer  at 
32°  Faht. 

Range  of  the  Barometer 
for  each  hour  during 
the  month. 

Mean  Dry  Bulb 
Thermometer. 

Bange  of  the  Tempera- 
ture for  each  hour 
during  the  month. 

MfLT 

Mm 

Jwl III. 

JJ  III « 

May 

iulU. 

X/IIL. 

Inchefl. 

Inches. 

Inches. 

O 

0 

Mid- 

night. 

29.771 

29.926 

29.646 

0.279 

80.1 

84.8 

72.3 

12.0 

1 

.768 

.902 

.639 

.263 

79.7 

84.0 

72.0 

i2.e 

2 

.748 

.898 

.626 

.272 

79.4 

B3.8 

72.0 

11.8 

3 

.740 

.896 

.612 

.284 

79.1 

83i» 

71.8 

11.7 

4 

.743 

.910 

.618 

.292 

78.8 

SS.O 

71.6 

11.6 

6 

.768 

.918 

.638 

.280 

78.6 

82.6 

71.6 

11.0 

6 

.775 

.938 

.650 

.288 

78.9 

83.0 

72.0 

11.0 

7 

.799 

.969 

.678 

.291 

80.4 

84.9 

74.0 

10.9 

8 

.816 

.960 

.692 

.268 

82.6 

87.2 

75.6 

11.7 

9 

.826 

.977 

.694 

.283 

86.1 

89.8 

76.0 

13.8 

10 

.826 

.989 

.697 

.292 

87-6 

91.4 

79.0 

12-4 

11 

.814 

.DG8 

.o;j 

'ja.4 

80.0 

13.4 

Noon. 

.797 

.982 

.661 

.271 

90^ 

96.6 

83.5 

12.0 

1 

.772 

.908 

.643 

.266 

92.1 

97-4 

86.6 

10.8 

s 

.743 

.863 

.616 

.248 

92.4 

98.0 

84.  i> 

13.6 

3 

.722 

.860 

.688 

.272 

91.6 

97.6 

71.5 

26.0 

4 

.706 

.862 

.670 

.292 

90.8 

97.6 

74.0 

23.6 

6 

.700 

.949 

.661 

.388 

88.8 

96.0 

73.6 

22.5 

$ 

.712 

.885 

.667 

.328 

86.7 

94.0 

73.4 

20.6 

7 

733 

.886 

.680 

.306 

83.8 

90.0 

73.5 

16.5 

6 

.748 

.884 

.607 

.277 

82.7 

88.6 

71.4 

17.1 

9 

.769 

.908 

.639 

.269 

81.7 

86.8 

73.5 

13.3 

10 

.781 

.931 

.664 

.277 

81.2 

85.5 

73.2 

12.3 

11 

.784 

.944 

.661 

.283 

80.4 

85.0 

72.6 

12.5 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derired  &om  the  obeoirations  made  at  the  sereral 
hours  during  the  month. 
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Aislracl  of  tie  Besulfs  of  the  Hourly  Meteorological  OlservalioM 
taken  at  the  Surveyor  General'^  Office,  Calcutia, 
m  tie  month  of  May  1&68. 


Hourly  Means,  &c.  of  tlie  Observations  and  of  tbe  Hygromctrical  elements 
dependent  thereon. — ( Centinued.) 


H«ur. 

Mean  Wet  Bulb  Ther- 
mometer. 

% 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
Vapour. 

Mean  Weight  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satura- 
tion being  unity. 

o 

o 

0 

0 

Inches. 

T.  gr. 

T.  gr. 

Mid- 

night. 

77.3 

2.8 

76.3 

4.8 

0,862 

9.31 

1.53 

0.86 

1 

77.2 

2.6 

76.4 

4.3 

.866 

.35 

.37 

.87 

2 

77.0 

2.4 

76.3 

4.1 

.862 

,32 

.30 

.88 

3 

76.^ 

2.2 

76.4 

3.7 

.865 

.35 

.18 

.89 

4 

76.9 

1.9 

76.6 

3.2 

.871 

.42 

.02 

.90 

6 

76.8 

1.8 

76.6 

3.1 

.868 

.40 

0.98 

.91 

6 

76.9 

2.0 

76.6 

3.4 

.868 

.40 

1.07 

.90 

7 

78.1 

2.3 

76.6 

3.9 

.896 

.67 

.27 

.88 

8 

79.0 

3.6 

76.6 

6.1 

.896 

.63 

2.05 

.83 

9 

79.6 

6.6 

76.7 

9.4 

.873 

.3i 

3.23 

.71 

80.6 

76.6 

11.0 

.896 

.64 

3.95 

.71 

11 

81.1 

8.4 

76.1 

13.4 

.885 

.38 
10 

4.91 

.66 

Noon. 

81.4 

9.5 

76.7 

16.2 

.873 

.22 

6.67 

.62 

1 

81.7 

10.4 

76.6 

16.6 

.868 

.14 

6.27 

.59 

2 

81.6 

10.8 

76.1 

17.3 

.857 

.02 

.43 

.58 

3 

80.8 

10.8 

74.3 

17.3 

.835 

8.81 

.38 

.58 

4 

80.3 

10.6 

74.0 

16.8 

.827 

.73 

.11 

.59 

5 

79.9 

8.9 

74.6 

14.2 

.843 

.94 

6.06 

.61 

6 

79.3 

7.4 

74.9 

11.8 

.851 

9.06 

4.12 

.69 

7 

77.9 

6.9 

73.8 

10.0 

.822 

8.80 

3.30 

.73 

8 

77.9 

4.8 

74.5 

8.2 

.840 

9.03 

2.69 

.77 

9 

77.8 

3.9 

75.1 

6.6 

.857 

.21 

.16 

.81 

10 

77.8 

3.4 

76.4 

6.8 

.866 

.32 

1.89 

.83 

11 

77.3 

3.1 

75.1 

6.3 

.857 

.26 

.69 

.85 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  OonatantsI 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Survetfor  GeneraVs  Office^  Calcuttay 
in  the  month  of  May  1868. 
Solar  Eadiation,  Weatber,  <fcc. 


S  § 


Wind. 


Prerailing 
direction. 
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3  133.8 

I 

136.0 


133.0 
137.6 


134.5 
134.0 


Inches 


10 


12 


133.8 


134.8 


131.9 


1.66 


0.88 


S,8.byW.&8.SW. 
S,8.byW^S.byE. 

S.  8.  W.  k  8. 

8.  by  W.  AS. 

8.  &  8.  by  E. 
8. 

8.  &  8.  8.  W. 
8.  8.  E.  &  8. 


Variable. 


S.byE.&S.byW 


1.30 


8.  E,S.&S.8.W. 


8.  <&  8.  8.  E. 


ft)  " 
0.8 


1.0 


AS 

? 

Miles 
198.8 

273.0 


General  aspect  of  tlie  Sky.. 


0.3 
3.6 


217.0 
1.0199.3 


198.9 
233.6 


4.0306.6 


40.0346.7 


260.6 


146.6 


299.9 


297.4 


Cbiefly  clear.  Brisk  from  8f 
to  11  A.  M. 

Clear  to  7  a.  m.,  scuds  from 
S  to  1  p.  M.,  scatd.  \i  after- 
wards. Brisk  wind  at  a.  m.,  <fe 
from  11 J  A.  M.,  to  2J  p.  m. 

Scatd.  \i  to  7  a.m.,  scatd.  '^i 
to  11  A.  M.,  clear  afterwards. 

Chiefly  clear.  Brisk  wind  at 
7f  A.  M. 

Chiefly  scatd.  \i. 

Clear  to  4  a.  m.,  scatd.  \i  to 
noon,  clear  to  7  p.m.,  scuds  from 

5  afterwards.  Brisk  wind  from 

6  to  lOi  p.  M., 

Clouds  of  difleront  kinds  to 
10  A.  M.,  clear  afterwards.  Brisk 
wind  from  9J  a.  m.  to  8^  p.  m^ 

Scatd.  \_i  to  6  a.  m.,  scatd. 
'^i  to  6  p^  m.,  overcast  after-- 
wards.  Brisk  wind  from  6i 
M.,  to  5  p.  M.  Storm  at  6J  p. 
M.  Thunder  &  lightning  at  7  & 
8  p.  M.  Eain  at  7,  8  &  11  p.  m. 

Scatd.  W  to  6  A.  M.,  stra- 
toni  to  8  A.  M.,  scatd.  ^i  to  1  p. 
M.,  overcast  to  6  p.  m.,  clouds 
of  different  kinds  afterwards; 
Brisk  wind  at  3,  6J  &  7J  p.  m. 
Drizzled  at  6iA.  m.  Thunder  &, 
rain  from  2  to  4  p.  M. 

Scatd.  ^i  to  7  A.  m.,  Vi*to  1 
p.  m.,  clouds  of  different  kinds 
afterwards.  Lightning  to  N  from 
8  to  10  p.  H.  Slight  rain  at  11 
p.  m. 

Clouds  of  kinds  to  9  a.  m., 
scatd.  '^i  to  3  p.  m.,  overcast 
afterwards.  Brisk  wind  nearly 
the  whole  day.  Thunder  Alight- 
ning  from  6  to  11  P.  H.  Kain 
from  6  to  11  P.  m. 

Overcast.  Thunder  &  light- 
ning to  4  A.  M.,  scatd.  V-i  to  ^ 
P.  M.,  clear  afterwards.  HigU 
wind  at  2  A.  M.  Bain  from  mid*- 
night  to  3  A.  H. 


Feu  since  6  p.  m.  of  the  lltLto  3  a-  ic  of  the  12tfe^, 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observatioiu 
taken  at  ike  Surveyor  GeneraVs  Office,  Calcutta, 
in  the  month  of  Mag  1868. 
Solar  Eadiat'on,  Weather,  Ac. 


13 


14 


16 


16 


17 


18 


19 


20 


fH  0) 

O  S5  g 


Wind. 


Prevailing 
direction. 


o 

135.0 


128.8 


139.0 


132.3 


134.0 


134.4 


132.8 


138.5 


Inches 


0.02 


0.06 


0.07 


S.S.E.&S.S.W 


S.S.W.&  variable, 


S.  S.  E.  &S. 


S.  byE.  &  S.  S.E. 


S.  S.  E.  A  S.  W. 


1.06 


0.04 


s.  w.  &  s. 


S.S.  E.&S.S.W- 


S.&  S.  S.E. 


General  aspect  of  ihe  Sky. 


lb 
2.0 


1.3 


2.6 


2.1 


10.0 


0.6 


3.1 


Miles 
176.5 


212.3 


117.4 


267.6 


116.6 


119.7 


167.4 


232.1 


Scatd.  \i  to  6  i..  M.,  scatd. 
to  4  p.  M.,  stratoni  afterwiurds. 
Brisk  wind  from  3  to  6J  p.  M. 
Lightning  at  11  p.  m. 

Clouds  of  different  kinds. 
Brisk  wind  at  3  <&  10  a.  m. 
Lightning  to  £  at  midnight  & 
4  A.M.  Thunder  at  4  a.m.  Slight 
rain  from  2  to  4  <&  at  8  a.  m. 

Clear  to  7  a.  m.,  scatd.  ^i  to 
9  p.  M.,  clear  afterwards.  Brisk 
wind  between  4i  &  5 J  p.  M. 
Lightning  at  7  P.  M. 

Clear  to  7  a.  m.,  scatd.  ^i  to 
3  p.  M.,  VN«i  to  8  p.  M.,  stratoni 
afterward  i.  Brisk  wind  from  3^ 
to  4^  p.  M.  Thunder  at  4  &  5  p. 
M. Lightning  at  6  &  8  p.  M. 
Light  rain  at  6  p.  m. 

Stratoni  to  8  a.  m.,  scatd.  \i 
to  11  A.  H.,  scatd.  '^i  to  4  p. 
M.,  overcast  afterwards.  Stronff 
wind  from  6 J  to  6i  p.  H.  Brisk 
wind  from  8  to  8i  p.  M.  Thun- 
der at  7  A  8  p.  M.  Lightning  at 
7,  8  &  10  p.  M.  Light  rain  at  li 
<fe  8  p.  M. 

Stratoni  to  3  a.  m.,  scatd.  \i 
4&  '^i  to  6  p.  M.,  stratoni  after- 
wards. Lightning  to  K  from  8 
to  11  p.  M. 

Stratoni  to  3  a.  m.,  scatd. 
to  4  p.  M.,  overcast  afterwards. 
Brisk  wind  from  1  to  7i  p.  m. 
Thunder  at  1  a.  m.  3^,  6  <fe  7  p. 
M.  Lightning  at  1  a.  M.  &  from 
to  11  p.  M.  Bain  at  1, 10^  a. 
M .,  6,  7i  -&  11  p.  M. 

Overcast  to  6  a.  m.,  scatd.  Ni 
to  9  A.  M.,  scatd.  ^i  to  7  p.  m., 
clear  afterwards.  Strong  wind 
between  midnight  to  1  a.  m. 
Lightning  to  S  W from  midnight 
to  2  a.  m.  <&  at  11  p.  M.  XdgH 
rain  at  midaight. 
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Abstract  of  tie  Sesult  of  the  Hourly  Meierohgical  Observations 
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Wind. 


Prevailing 
direction. 


Greneral  aspect  of  the  Sky. 
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134.8 

135.5 

135.8 

139.0 
138.5 

137-3 

139.0 
133.5 

135.5 
133.0 


S.  S.E.&  S. 
S.by  W.&S.S.W. 

Variable 

S.  S.W. 

S.S.W.&S.byW. 
S.  S.  W.  &  S. 

S.  &  S.  S.  w. 

S.  by  W.  k  S. 
0.23  S.  S.  W,  &  S.  W. 


S.  S.  W. 


ft)  Miles 
...  124.5 


4.8 


4.7 


5.8 


0.58 


S.  byE.&S.  S.E. 


2.i 

0.7 
12.0 


142.9 

104.9 

132.2 

150.4 
137.6 

156.0 

96.0 
101.5 

137.3 
200.2 


Scatd.\i  to  3  A.M.,8catd.Vita 
8  A.  If.,  scatd,  -^i  to  6  p.m.,  clear 
afterwards.  Thunder  at  4  p.  M., 
Slight  rain  between  4  &  5  p.  m. 

Clear  to  7  a.  m.,  scatd.  '^i  to 
6  p.  M.,  stratoni  afterwards. 
High  wind  between  8i  &  9  p.  x. 
Lightning  at  8  &  9  P.  M.  Slight 
rain  at  9|  p.  M. 

Stratoni  to  4  a.  h.,  thin  to 
8  A.  M.  clear  to  noon,  scatd.  •'^i 
to  6  p.  M.,  clear  afterwards. 
Lightning  to  S  W  at  midnight. 

Clear  to  4  a.  if.,  scatd.  ^-^i  to 
4  p.  M.  wi  afterwards.  High 
wind  at  3  &  4|  p.  k.  Thunder  & 
slight  rain  at  3  p.  if. 

Scatd.  "^i  to  5  p.  H.,  stratoni 
afterwards. 

Clear  nearly  the  whole  day. 
High  wind  between  6i  k  6}  p. 
M.  Lightning  at  7  <&  8  p.  if . 
Scatd.  v^i  to  6  A.  if.,  scatd. 
i  to  4  p.  M.  wi  afterwards. 
Lightning  to  N  at  8  p.  m. 

Clear  to  4  a.  m.,  scatd.  '"i  to 
6  p.  If.,  clear  afterwards. 

Clear  to  6  A.  If.,  scatd.  \i  to 
10  A.  M.,  scatd.  ^  i  to  7  P.  M., 
clear  afterwards.  Brisk  wind 
from  5^  to  6f  p.  If.  Thunder  & 
rain  at  5  p.  m  . 

Clear  to  7  a.  m.,  scatd.  '^i  to  6 
P.M.  scatd.  "^i  afterwards.  Brisk 
wind  from  noon  to  5  p.  M. 

Scuds  from  S  to  5  a.  m.,  scatd. 
^i  to  2  p.  m.,  stratoni  after* 
wards.  Strong  wind  from  2}  to 
3i  p.  M.  Thunder  at  4  p.  m. 
Lightning  to  W.  at  8  p.  m.,  Bain 
at  4    5  p.  M. 


\i  Cirri,  —  i  Stratii^i  CttmttliiW  Cirro-8lrati|      Cujuulo  gtniti,^i  JNimbi 
Cino  comulL  ^  . 
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MHeorohgical  Observafont. 


Aisfracl  of  the  ResuUa  ef  the  Hourly  Meteorologieal  Oiserwaliont 
taken  at  the  Surveyor  Generates  Office,  Calcutta^ 
in  the  month  of  May  1868. 

Monthly  Bbsults. 


Incbes. 

Mean  liei.^lit  of  the  Barometer  for  tbe  month...           ...  ...  29.764 

Max.  height  of  the  Barometer  occurred  at  10  a.  m.  on  the  17th.  ...  29.989 

Min.  height  of  the  Barometer  occurred  at  6p.  H.  onthe    7th.  ...  29.557 

£xtreme  range      the  Barometer  during  the  month  ...  0.432 

Mean  of  the  daiJj  Max.  Pressures    ...          ...          ...       '  ...  29.836 

Ditto      ditto     Min.      ditto       ...          ...          ...  ...  29.683 

.ATean  (/aiVy  ra;7^e  of  the  Barometer  during  the  month  ...  ...  0.153 


Mean  Dry  Bulb  Thermometer  for  the  month      ...    84.3 

Maf .  Temperature  occurred  at  2  p.  m .  on  the  6th.    98.0 

Min.  Temperature  occurred  at  8  p.  m.  on  the  11th                     ...  71.4 

Extreme  range  of  the  Temperature  during  the  month    26.6 

Mean  of  the  daily  Max.  Temperature  ...          ...    93.0 

Ditto     ditto      Min.      djtto,      ...          ...    77.6 

Mean  daily  range  of  the  Temperature  during  the  month...        ...  15.5 


Mean  Wet  Bulb  Thermometer  for  the  month   ...         ...         ...  78.8 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer  6.5 

Computed  Mean  Dew-point  for  the  month       ...          ...          ...  74.9 

Mean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point  ...  9.4 

Inches. 

Mean  Elastic  force  of  Vapour  for  the  month  ...         ,„         ...  0.861 


Troy  grain. 

Moan  Weight  of  Yapour  for  the  month         ...         ...         ...  9.11 

Additional  Weight  ot  Vapour  required  for  complete  saturation  ...  3.17 
Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity  0.74 


Inches. 

Eained  15  days, — Max.  fall  of  rain  during  24  hours       ...         ...  1.66 

Total  amount  of  rain  during  the  month  ...  ...  ...  6.80 

Total  amount  of  rain  indicated  by  the  Gauge  attached  to  the  anemo* 

meter  during  the  month      :..    ...  ...  4.62 

Prevailing  direction  of  the  Wind   8,  S.  by  E.  &  S.  S.  W. 
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Meteorological  Observations. 


1— J  rH 

•  AA     •  LT 

WJ  ULVU 

'HO  nnrjj 

'8  'M. 

wj  urvM 

UO  uiv^ 

rH           r-l  rH 

rHiHrHrHrH            COOO^rHO^Tft       099)rH(NrHrH       iH  04 

* 

rH 

*Ai  *S  *8 

OS            to  lO  t>  t>«  t}I  00  X  t>»  t>»  Od  O  t>  t>«  CO  CO  00  ^ ^  OQ  CO 

rH 

(M  (N00'^^U3CO04CO00<MrH00U30000COUdUdCO'^(MUd04 

*Tio  trrejj 

rH                                     iH                                                       rH  rH 

'8 

to  CO  CO rH  (M  t»  t»  kO  US  t«  O  CO  rH  iM  (H  O  t»  t»  Ud  O  t>  O 
rH  <— J  i-H  iH  <H                  rH  rH 

UU  UlvU^ 

iH  rH 

*a[  *s 

ooio  COiOT]lt»lOCO00rHrHrH<^'«?99(NCOCQ'^rH99  lO  00  CO  t>» 

UU  UIdTT 

I"  s  

'a  '8  '8 

^  Ud  CO  CO  t»      t»  CO       CO  CO  00 rH           rH       rH  CO  99  99 

UU  Ulo^ 

^        tH                                                                   iH      rH  rH 

•a  '8 

COCO            09  rH  <M  CO       iH  iH  <M  CO  rH  <M  rH            ^H  (M  ^H  ^H  CO  ^ 

•no  niB^ 

•a  '8  a 

rH  rH  04                                      rH            rH       rH  rH 

»H  »H 

•8  'a 

^  rH                                iH  rH                            fH  rH  rH  rH 

•no  nivM"! 

rH             iHrH       rHi-lrHrH^H           iH                     G^i-H(N  ©irH 

•UO  UI1?J[ 

rH 

rH  rH  rH  rH 

•UO  UVB^ 

04  rH 

•a  •>!  -a 

rH                                    rH  iH                rH  rH  CO                iH  09 

•UO  unf>f 

rH  iH 

rH 

•UO  urerr 

rH 

rH           rH  rH 

•UO  uin^i; 

•a  ^q  'SL 

•UO  UlVJf 

•NT 

rH  »H 

•jnoH 

r»<  *2  d 

•S'Sv«Hoqco'^»ocofc*ooa&Oi-»  orHC4eo^»o®fc*oo^Or-* 

^  .2r                                             »H  rH  O  r^f^ 

Digitized  by 


Google 


Meteorological  Ohervations^ 


xlili 


Ahtract  of  the  Besults  of  the  Sourly  Meteorological  Ohservation9 
taken  at  the  Surveyor  Genei'aVs  Office^  Calcutta^ 
in  the  month  of  June  1868. 

Latitude  22°  33'  V  North.  Longitude  88°  20'  3^  East. 
Height  of  the  Cistern  of  the  Standard  Barometer  above  the  sea  level,  18.11  feefe. 


Daily  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon. 


o 

Eange  of  the  Barometer 

RaDge  of  the  Tempera- 

during the  day. 

PQ 

o 

ba 

ture  during  the  day. 

x/ate. 

S 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

0 

o 

0 

0 

1 

29.742 

29.804 

29.664 

0.140 

84.7 

92.8 

77.2 

15.6 

2 

.717 

.788 

.636 

.152 

87.3 

95.0 

80.0 

15.0 

3 

.708 

.777 

.627 

.150 

87.2 

95.2 

80.5 

14.7 

4 

.710 

.781 

.608 

.173 

87.8 

96.2 

80.5 

15.7 

6 

.697 

.760 

.633 

.127 

84.9 

92.8 

78.7 

14.1 

6 

.643 

.705 

.576 

.129 

80.3 

84.5 

78.5 

6.0 

7 

.604 

.639 

.551 

.088 

78.5 

79.4 

77.7 

1.7 

8 

.583 

.640 

.511 

.129 

79.3 

81.4 

77.3 

4.1 

9 

.685 

.647 

.545 

.102 

81.1 

83.5 

79.3 

4.2 

10 

.545 

.591 

.507 

.084 

80.4 

83.4 

78.4 

5.0 

11 

.512 

.571 

.4.37 

.134 

81.8 

87.0 

78.5 

8.5 

12 

.419 

.500 

.357 

.143 

81.9 

84.5 

77.5 

7.0 

xo 

.355 

.417 

.309 

.108 

79.5 

83.0 

77.0 

6.0 

14 

!401 

.460 

.351 

.109 

79!2 

80.0 

78.4 

1.6 

15 

.410 

.458 

.361 

.007 

80.7 

83.5 

79.0 

4.5 

16 

.396 

.464 

.341 

.123 

79.7 

82.6 

77.6 

5.0 

17 

.450 

.502 

.400 

.102 

81.3 

85.0 

78.0 

7.0 

18 

.491 

.548 

.446 

.102 

82.2 

87.0 

78.0 

9.0 

19 

.501 

.550 

.464 

.086 

82.2 

85.5 

78.4 

7.1 

20 

.549 

.566 

.504 

.082 

86.8 

92.5 

82.0 

10.6 

21 

.554 

.590 

.484 

.106 

87.7 

93.3 

82.0 

11.3 

22 

.635 

.585 

.484 

.101 

87.6 

93.5 

82.0 

11.5 

23 

.667 

.590 

.527 

.003 

87.7 

91.9 

83.6 

8.3 

24 

.589 

.635 

.537 

.098 

89.4 

G1.4 

84.8 

9.6 

25 

.588 

.628 

.518 

•110 

88.8 

94.4 

79.5 

14.9 

26 

.567 

.608 

.537 

.071 

84.5 

88.5 

82.1 

6.4 

27 

.535 

.572 

.481 

.091 

85.1 

87.2 

82.6 

4.7 

28 

.507 

.563 

.465 

.098 

85.8 

89.0 

84.0 

5.0 

29 

.543 

.589 

.486 

.103 

83.5 

84.6 

81.7 

2.9 

30 

.566 

.634 

.506 

.128 

82.2 

84.6 

79.5 

5.1 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wot  Bulb 
Thermometer  Means  are  derived,  from  the  hourly  observations,  made  during 
the  day. 
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Mjeieoroloffieal  Olservatiom. 


Abstract  of  the  Ite$nlU  of  the  Ilourly  Meteorological  Ol»ervalioft$ 
taken  at  the  Surveyor  General's  Office,  CalcHtta, 
m  the  month       June  1868. 


©ttilj  Meaas,  Ac.  ©f  ilie  Obserrations  and  of  tke  Hjgrometrical  elements 
dependent  ifeereoo. — fConiiuHed.J 


Dafce. 

IS. 

1 

.0)  © 

gi 

«j  a 

Dry  Bulb  above  Wet* 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  fotce  of 
vapour. 

MeanWeigbt  of  Vapour 
in  a  Cubic  foot  of  air. 

1 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satu- 
ration being  unity. 

0 

0 

0 

0 

Inches. 

T.gr. 

T.gr. 

1 

79.V 

4.8 

76.5 

8.2 

0.896 

lf.83 

0.77 

Q 

OU.I 

6.6 

76.7 

10.6 

.902 

3.83 

.71 

Q 
O 

oU.i 

6.5 

76.8 

10.4 

.905 

.63 

.74 

.72 

A 
4 

fin  ^ 

7.2 

76.3 

11.5 

.890 

Ae 

4.14 

.70 

JC 
V 

fin  il 

4.5 

77.2 

7.7 

,916 

.79 

2.70 

.78 

'7fi  R 
7o.O 

1.7 

77.4 

2.9 

.922 

.95 

0.96 

.91 

J7 
4 

'7  7  fi 

0.7 

77.3 

1.2 

.919 

.97 

.38 

M 

o 
o 

7o.» 

0.8 

77.9 

1.4 

.937 

10.15 

v44 

.96 

o 

^TQ  O 

1.2 

79.1 

2,0 

.973 

.49 

•68 

.94 

lA 

1.4 

78.0 

2.4 

.940 

.15 

.79 

.93 

1 1 
11 

L9 

78.6 

3.2 

.958 

.32 

1.08 

.91 

12 

79.1 

2.8 

77.1 

4.8 

.913 

9.82 

.62 

.86 

13 

78.4 

1.1 

77.6 

1.9 

.928 

10.03 

0.63 

.94 

14 

78.4 

0.8 

77.8 

1.4 

.934 

.12 

.44 

.96 

15 

78.0 

2.7 

76.1 

4.6 

.885 

9.53 

1.51 

.86 

16 

78.1 

1.6 

r7.o 

2.7 

.910 

.83 

0.89 

.92 

17 

79.2 

2.1 

77.7 

3.6 

.931 

10.02 

1.22 

.89 

18 

79.0 

3.2 

76.8 

5.4 

.905 

9.73 

.81 

.84 

19 

79.4 

2.8 

77.4 

4.8 

.922 

.91 

.63 

.86 

20 

81.7 

5.1 

78.6 

8.2 

.958 

10.21 

3.00 

.77 

21 

82.0 

5.7 

7a6 

9,1 

.958 

.19 

^7 

.75 

22 

82.2 

5.4 

79.0 

S.& 

.970 

.31 

.21 

.76 

23 

82.6 

5.2 

79.4 

8.3 

.983 

.45 

,11 

.77 

24 

83.6 

5.8 

80.1 

9.3 

1.005 

.64 

.61 

.75 

25 

83.4 

5.4 

80.2 

8.6 

.008 

.68 

.32 

.76 

26 

82.4 

2.1 

80.9 

3.6 

.030 

11.01 

1,34 

.89 

27 

81.9 

3.2 

79.7 

5.4 

0.992 

10.61 

.96 

.84 

28 

82.4 

3.4 

80.0 

5.8 

1.001 

.68 

2.15 

.83 

29 

81.3 

2.2 

79.8 

3.7 

0.995 

.66 

1.34 

.89 

30 

79.4 

2.8 

77.4 

4.8 

.922 

9.91 

.63 

.86 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  CoiistaBta. 
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Abstract  of  ike  Resnlts  of  the  Hourly  MeUorologtcal  Oiserva flans 
taken  at  the  Surveyor  GeneraVs  Office,  Calcutta, 
in  the  month  of  June  1868. 


Hoarlj  Meaoff,  Jtc.  of  tlie  Obsor^rations  and  of  tlie  Ilygrometrical  elements 
dependent  thereon. 


39oiir« 

Mean  Height  of 
the  Barometer  at 
32^  Eaht. 

JRange  of  the  liflronieter 
for  eaeh  lioiir  during 
the  mouth. 

Mean  Dry  Bulb 
Thermometer. 

Eange  of  the  Tempera- 
ture for  each  hour 
during  the  month. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

Jam- 

night. 

29.672 

29.770 

29.392 

0.378 

82.0 

86.6 

78.5 

8.1 

1 

.557 

.764 

.362 

.402 

81.8 

86.4 

77.5 

8.9 

s 

.641 

.755 

.3i8 

.407 

81.7 

86.2 

77.8 

8.4 

a 
9 

.534 

.7'18 

.341 

.407 

81.4 

86.0 

77.5 

8.5 

A 

4 

.529 

.739 

.338 

.401 

81.3 

86.0 

77.3 

8.7 

P 

.535 

.765 

.323 

.432 

81.0 

85.8 

77.0 

8.8 

6 

.547 

.768 

.443 

80.9 

85.7 

77.5 

8.2 

7 

.565 

.771 

.341 

.430 

81.8 

87.0 

77.6 

9.4 

8 

.579 

.799 

.34^ 

.451 

82.9 

88.7 

77.5 

11.2 

9 

.588 

.804 

.355 

.449 

83.9 

90.5 

77.3 

13.2 

10 

.591 

.795 

.361 

.434 

81.7 

92.5 

77.6 

14.9 

11 

.585 

.783 

.356 

.427 

85.8' 

93.4 

78.0 

16.4 

Noon. 

.676 

.777 

.362 

.415 

85.8 

94.0 

78.2 

16.8 

1 

.559 

.737 

.344 

.393 

86.3 

91.2 

78.2 

16.0 

S 

.5K) 

.713 

.3U) 

.373 

86.3 

95.0 

77.7 

17.3 

8 

.521 

.691 

.323 

.368 

86.6 

96.2 

77.8 

18.4 

4 

.506 

.677 

.312 

.365 

86.4 

95.0 

t  78.2 

16.8 

h 

.503 

.672 

.309 

.363 

86.9 

94.8 

1  78.2 

16.6 

6 

.609 

.664 

.3;i5 

.829 

86.4 

93.8 

1  78.3 

15.5 

7 

.529 

.692 

.359 

.333 

84.2 

91.5 

78.0 

13.5 

.8 

.519 

.714 

.386 

.328 

83.6 

91.0 

i  78.4 

12.6 

9 

.668 

.739 

.399 

.310 

82.8 

89.5 

78.4 

11.1 

10 

.682 

.754 

.410 

.3U 

82.5 

89.4 

78.0 

,  11.4 

11 

.581 

.758 

.399 

.359 

82.1 

88.0 

1 

j  77.6 

1 
t 

1  10.6 

i 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derired  from  the  obserrations  made  at  the  several 
bimn  during  the  mouth. 
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Meteorological  Observafiom. 


AUtract.  of  the  Besitlta  of  the  Hourly  Meteorological  OlsenatioM 
taken  at  the  Surveyor  GeneraVs  Office,  Calcutta, 
in  the  month  of  June  18$8. 


Hourly  Means,  &c.  of  tlie  Observations  and  of  tLe  Hygronaetrieal  elements 
dependent  thereon. — (Continued.) 


Hour. 

Mean  Wet  Bulb  Ther- 
momcter. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
!  Point. 

Mean  Elastic  force  of 
Vapour. 

Mean  Weight  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satura- 
tion being  ui^ity. 

o 

a 

o 

o 

Inches. 

T.gr. 

T.gr. 

Miu- 

nigbt. 

79.9 

2.1 

78.4' 

3.6 

0.952 

10.2a 

1.24 

0.89 

1 

79.8 

2.0 

78.4 

3.4 

.952 

.25 

.15 

.90 

Q 

79.7 

2.0 

78.3 

3.4 

.949 

.22 

.15 

.90 

Q 
•> 

79.5 

1.9 

78.2 

3.2 

.946 

.19 

.08 

.90 

4 

79.5 

1.8 

78.2 

3.1 

.916 

.19 

.05 

.91 

0 

79.3 

1.7 

78.1 

2.9 

.16 

0.98 

.91 

o 

79.3 

1.0 

78.2 

2.7 

.946 

.19' 

.91 

.93 

7 

79.7 

2.1 

78.2 

3.6 

.946 

.17 

1.23 

.89 

8 

80.0 

2.9 

78.0 

4.9 

.940 

.09 

.70 

.86 

9 

80.2 

3,7 

77.6 

6.3 

.928 

9.95 

2.18 

.8^ 

30 

80.6 

4.1 

77.7 

7.0 

.931 

.96 

.46 

.80 

11 

80.9 

4.9 

77.5 

8.3 

.925 

.88 

.95 

.77 

Noon. 

80.7 

5.1 

77.1 

8.7 

'.91? 

.74 

a09 

.7« 

1 

81.0 

5.3 

77.a 

9.0 

.919 

.80 

.22 

.75 

2 

81.0 

5.3 

77.3 

9.0 

.919 

.80 

.22 

.75 

3 

81.1 

5.5 

77.8 

8.8 

.934 

.95 

.19 

.76 

4 

81.1 

5.3 

77.4 

9.0 

.922 

.83 

.23 

.75 

6 

81.1 

4.8 

77.7 

8.2 

.931 

.94 

2^.93 

.77 

6 

81.2 

4.2 

78.3 

7.1 

.949 

10.14 

.54 

.80 

7 

80.7 

3.5 

78.2 

6.0 

.91^ 

.13 

.11 

.83 

8 

80.3 

3.3 

78.0 

5.6 

.940 

.07 

1.96 

.84 

9 

80.1 

2.7 

78.2 

4.6- 

.946 

.15 

.60 

.8d 

10 

80.0 

2.5 

78.2 

4.3 

.916 

.17 

.47 

.87 

11 

79.8 

2.3 

78.2 

3.9 

.946 

.17 

.34 

.88 

All  tlie  Hjgroiuetrical  elements  are  computed  by  the  Grreenwich  CoAstaois* 
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Abihact  of  the  Remits  of  the  KoutIj/  Meteorological  Observations 
taien  at  the  Suweyor  GeneraVs  Office^  Calcutta, 
in  the  month  of  June  1868. 
Solar  Badiation,  Weather,  &c. 


c2.| 

as 


"  «  a 

23 


Wind. 


Prevailing 
direction. 


a  2|pij 


1  139.4 


137.0 
137.1 
4,  137.0 
137.0 


14  ... 


Inches 


0.16 


S.  S.  E.  S.  W. 
S.bjW.&S.S.W. 

s.  w.  &  s. 
s.  &  s.  s.  w. ' 

S.  <t  S.  E. 


0.40  E.  S.  E. 


6.35E.S.E,  E.&S.S.E, 
2.42S.S.E,&S.S.W 


0.22 


S.S.W.&S.byW, 


1.24  S.  W.&S.  S.  W. 


1.34 


S,  S.S.E.<feS.byE. 


0.77  S.  S.  W.  &S. 


5.85 


3.45 


S.  W.&W.N.W. 


S.  W. 


lb  I  Miles 
1.5  185.2 


0.4110.0 
0.8 114.2 
...  141.3 
6.4131.2 


2.0157.0 


4.4245.5 
...  189.1 


3.1 
4.7 

5.5 
6.5 

3.7 


General  aspect  of  the  Skj. 


63.9 
180.3 

254,5 

342.4 
437.0 

299.4 


Scatd.  \— i  to  6  A.if .,  scatd.  '^i 
to  5  P.M.,  scatd.  \i  afterwards. 
Fresh  breeze  from  midnight  to 

10  A.  M.,  &  from  4  to  5J  p.  M. 
Clear  to  2  a.  m.,  scatd.  ^i  to 

7  P.  M.,  clear  afterwards. 
Clear  to  8  a,  m.,  scatd.  '^i  to 

6  p.  M.,  clear  afterwards. 

Clear  to  7  a.  m.,  scatd.  '^i 
afterwards. 

Scatd.  M  to  6  a.m. W  to  11  a. 
M.  Overcast  to  2  p.  m.  Scatd.\i 
afterwards.  High  wind  from  11^ 
to  noon.  Eain  from  noon  to  2 
p.  M. 

Scatd.  V  to  8  A.  M.,  Overcast 
afterwards.  Brisk  wind  at  a. 
M.,  &  from  2}  to  11  p.m.  Thun- 
der at  9  &  10  A.  M.  Slight  rain 
from  9i  A.  M.,  to  7  P.  m.,  &  at 

11  P.  M. 

Overcast.  Brisk  wind  at  lOJ 
A.  M.  Rain  whole  day  &  night. 

Overcast.Eain  from  midnight 
to  1  p.  M.,  &  drizzled  at  5  & 
6  p.  M. 

Overcast.  Lightning  to  S  at 

I  A.M. Light  rain  after  intervals. 
Overcast.  Brisk  wind  from  1 

to  3.^  p.  M.  Eain  nearly  the 
y,  hole  day  &  nicht. 

Overcast  nearly  the  whole  day 
&  night.  Brisk  wind  from  lOJ 
A.  M.,  to  7  p.  M.  Rain  from  2  to 

8  A.  M.,  <fe  from  3  to  55  p.  m. 
Overcast.  High  wind  from  9 

A.  M.,  to  11  p.  M.  Eain  nearly 
the  whole  day  &  night. 

Overcast,  High  wind  from 
midnight  to  5  A.  m.,  &  from  9  to 

II  p.  M.  Eain  nearly  the  whole 
day  &  night. 

Overcast.  Brisk  wind  from 
105  A.  M.  to  3J  p.  M.,  &  at  8  A 
10  p.  M.  Eain  nearly  the  whole 
day  &  nighfc. 
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Abstract  of  the  Hesults  of  tie  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  GeneraVs  Office,  Calcutta, 
in  the  month  of  June  1868. 
Solar  Radiation,  Weather,  Ac. 


o  o 
.  ^ 

Si 


B  *  § 


Wind. 


^  .H  g  I  Prerailing 
|-|  *•  O  I  direction. 


■I 


General  aspect  of  tlie  Sky. 


o 

16  ... 


130.4 
131.4 

132.0 


133.0 
131.0 

129.0 


Inches 
0.27 


0.63 


1.46 


1.09 


0.11 


0.11 


0.35 


s.  s.  w. 


SW,S8WifcWSW 


S,  8.W.&S.  S.W. 


s.  w.  &  w.s.w. 


S.W.&  s. 
SSW,  SW&  S  bj 


s.w.&s.s.w. 


S.  S.  E.  &S.S.W. 


S.  by  E.&WS.W, 
SbyW,SW&SSW 

S.  S.  W.  k  S.W. 


0.70 


0.24  S.  S.  E. 


T 


4.6 


4.0 


1.8 


1.5 


2.3 


2.5 


1.8 


6.2 


0.3 


Miles 

431.9  Oercast.  High  wind  from  6t 
A.  H.  to  11  p.  M.  Eain  at  4,  7  ft 
8^  A.  If.  <&  at  10  p.  X. 
400.8  Overcast.  Brisk  wind  from 
midnight  to  4^  a-  M.  Light  rain 
from  midnight  to  8  x.  &  at  3, 
10  A  11  p.  M. 
342.4  Overcast  nearly  the  whole 
day  &  night.  BrisK  wind  at  10 
A.  M.,  &  from  2  to  3  p.  M.  Bain 
from  midnight  to  9^  a.  x.,  ft  at 
9i  p.  M. 

263.2  Overcast.  Brisk  wind  fit>m  10 J 
A.  M.,  to  8  p.  M.  Light  rain  at  2, 
4i  &  9i  A.  M.,  &  from  4i  to  11 
p.  X. 

317.1  Overcast.  Brisk  wind  from  2^ 
to  8  A.  X.  Light  rain  frt>m  mid- 
night to  2  A.  X. 

176.6     Stratoni  to  6  a.x.,  dear  to  11 
A.  X.,  thin  \i  to  7  P.  x.,  de 
afterwards . 

132.2  Clear  to  2  p.  x.,  thin  \i  to  6 
P.X.,  stratoni  afterwards.  Light- 
ning to  W.  at  8  p.  x.  Light  rain 
at  9  p.  X. 

135.0  Stratoni  to  3  a.  x.,  scatd.  \i 
to  7  A.  X.,  scatd.  W  to  11  a.  x. 
Scatd.  \i  to  3  p.  X.,  clouds  of 
kinds  afterwards.  Brisk  wind  & 
rain  at  %\  p.  x.  Thunder  at  9 
p.  X.  Lightning  from  8  to  10  p.  x. 
80.7     Stratoni  ta  6  a.x.  Vd  to  7  P.X., 

clear  afterwards. 
64.5     Clear  to  3  a.  x.,  stratoni  to  8 
A.  X.  Thin  "^i'afterwards.  Light- 
ning to  N.  at  8  p.  X. 
97.7     Clear  to  4  a.  x.,  scatd.  W  to 

8  A.  X.,  scatd.  '^i  to  noon,  stra- 
toni to  7  P.  X.,  overcast  after- 
wards. Strong  wind  at  8|  p.  x. 
Thunder  &  Lightning  at  8  & 

9  P.  X.  Bain  from  8}  k  10^  p.  x. 
143.2     wi  to  3  A.  X.,  overcast  to  7  P. 

X.  Vi  afterwards.  Thunder  at 
1  p.  X.  Bain  from  2i  to  5  a.  x., 
&  at  1  p.  X. 
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Abitr^t  <^  ike  Remit  of  the  Hourly  Meterological  Observations 
Mten  at  the  8urvei/or  Generates  Office,  Calcutta, 
in  the  month  of  June  1868. 
Solar  Badiation,  Weather,  <&c.. 


•a  I 


Wind. 


Prevailing 
direction. 


Greneral  aspect  of  the  Sky. 


0.55 


S.W.  A  8. 
S.  W,  k  S.  W. 

S.  W,S.AS.W. 
W.AS.  S.  W. 


0.2 

0.3 
0.2 


Miles 
138.7 

160.7 


[235.7 
145.0 


Stratoni  to  8  m.  overcast, 
afterwards. 

Overcast  to  4  a.  m.,  stratoni 
to  11  A.  M.,  overcast  to  7  p.  m., 
stratoni  afterwards.  Drizzled 
between  noon  &  1  p.  h. 

Stratoni  to  2  a.  m.,  overcast 
to  4  p.  M.,  stratoni  afterwards. 
Light  rain  from  noon  to  1  p.  m. 

Stratoni  to  4  p.  m.  W  to  8 
A.  M.  ^i  to  6  p.  M.,  stratoni 
afterwards.  Slight  rain  at  9  a.  m. 
<fe  between  1  &  2  p.  M.  Bain  from 
10  to  11  P.  M. 


\i  Cirri,  —  i  Strati,'^!  Cttmuli,v-i  Cirro-strati,  '^-i  Cumulo  strati,^  i  Nimbi 
Ckro  ciunalL 
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Ahlract  of  tie  Results  of  the  Hourly  Meteorological  Observatioui 
taken  at  the  Surveyor  GeneraVs  Office,  Calcutta^ 
in  the  month  of  June  1868. 

Monthly  Eesitlts. 


Inches. 

Mean  heiglit  of  the  Barometer  for  the  month...           ...  ...  29.552 

Max.  height  of  the  Barometer  occurred  at  9    M.  on  the  1st.  ...  29.804 

Min.  height  of  the  Barometer  occurred  at  5  p.m.  on  the  13th.  ...  29.309 

Extreme  range  of  the  Barometer  during  the  month       ...  ...  0.495 

Mean  of  the  dailj  Max.  Pressures    ...          ...          ...  ...  29.606 

Ditto      ditto     Min.       ditto       ...          ...          ...  ...  29.495 

Mean  dailg  range  of  the  Barometer  during  the  month  ...  0.111 


o 

Mean  Dry  Bulb  Thermometer  for  the  month      .„    83.6 

Max.  Temperature  occurred  at  3  p.  m.  on  the  4th.    96.3 

Min.  Temperature  occurred  at  6  a.  m.  on  the  13th   77.0 

JExtreme  range  of  the  Temperature  during  the  month    19.2 

Mean  of  the  daily  Max.  Temperature ...         ...            ...       ...  87.9 

Ditto     ditto      Min.       (fitto,      ...          ...   ,  79,8 

Mean  daily  range  of  the  Temperature  during  the  month...         ...  8.1 


Mean  Wet  Bulb  Thermometer  for  the  month   ...         ...         ...  80.3 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer  3.3 

Computed  Mean  Dew-point  for  the  month       ...         ...         ...  78.0 

Mean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point  ...  5.6 

Inches. 

Mean  Elastic  force  of  Vapour  for  the  month  .„         „«  0.940 


Troy  grain. 

Mean  Weight  of  Vapour  for  the  month        ...         ...         ...  10.07 

Additional  Weight  of  Vapour  required  for  complete  saturation  ...  1.96 
Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity  0.84 


Inches. 

Bained  22  days,— Max.  fall  of  rain  durmg  24  hours      ...         ...  5.85 

Total  amount  of  rain  during  the  month  ...  ...         ...  26.61 

Total  amount  of  rain  indicated  by  the  Gauge  attached  to  the  anemo- 
meter during  the  month      ...         ...       ...         ...         ...  17.80* 

Prevailing  direction  of  the  Wind   S.  S.  W,  S.  W.  &  S. 

♦  The  amount  of  rain  could  not  be  determined  by  the  Anemometer  oa  * 
13th  &  14th  owing  to  the  paper  tearing. 
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Ahtfoct  of  the  BemlU  of  ihe  Sourly  Meteorological  Ol^ervaUom 
taken  at  the  Surveyor  GeneraV^  Office^  Calcutta^ 
in  the  month  of  July  1868> 

Latitude  2^°  33'  V  North,  Longitude  88°  W  84"  East. 
Height  of  the  Cistern  of  the  Standard  Barometer  above  the  sea  level,  18.11  ^eet. 


Daily  Means,  &c.  of  ike  Observations  and  of  the  HygriHnetrioal  elements 
dependent  thei'eon. 


Haage  of  the  Barometer 
during  the  day. 

Hange  of  the  Tempera- 
tore  during  the  day. 

Date. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

Incbes. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

1 
2 
S 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

29,581 
.593 
.595 
.564 
.586 
.629 
.668 
.651 
.574 
.569 
.590 
.616 
.590 
.565 
.545 
.567 
.602 
.599 
.530 
.468 
.495 
.513 
.582 
.632 
.613 
.562 
.552 
.574 
.618 
.644 
.636 

29.625 
.638 
.637 
.602 
.630 
.687 
.723 
.712 
.627 
.615 
.633 
.662 
.629 
.609 
.586 
.628 
.663 
.654 
.590 
.507 
.536 
.576 
.639 
.671 
.660 
.613 
.608 
.637 
.670 
.696 
.698 

29.537 
.553 
.557 
.515 
.540 
.567 
.624 
.580 
.498 
.532 
.520 
.566 
.534 
.508 
.479 
.522 
.544 
.528 
.457 
.390 
.452 
.450 
.525 
.593 
.537 
.501 
.497 
.513 
.575 
.601 
.557 

0.088 
.085 
.080 
,087 
.090 
,120 
.099 
.132 
.129 
,083 
.113 
.096 
.095 
.101 
.107 
.106 
.119 
.126 
.133 
.117 
.084 
.126 
.114 
.078 
.123 
.112 
.111 
.124 
.095 
.095 
.141 

83.8 
85.0 
88.3 
88.6 
«8.l 
86.2 
85.9 
85.9 
85.8 
78.8 
82.5 
84.8 
«l.O 
83.3 
83.5 
83.4 
82.3 
83.3 
85.0 
86.3 
85.4 
83.6 
81.9 
83.8 
83.9 
83.4 
82.5 
82.9 
81.8 
82.7 
83.6 

90.0 
89.1 
93.4 
93.0 
93.0 
91.6 
91.0 
91.4 
90.8 
84.5 
87.0 
90.6 
88.5 
88.0 
87.0 
86.0 
85.9 
87,2 
89.5 
92.5 
91.4 
87.0 
84.0 
87.7 
87.7 
87.1 
85.5 
87.7 
86.6 
87.3 
88.5 

79.0 
82.4 
84.0 
85.5 
84.0 
80.5 
81.8 
82.0 
82.0 
76,0 
80.0 
81.5 
81.0 
79,6 
80.8 
81.0 
79.7 
81.0 
81.0 
83.2 
83,0 
81.0 
80.0 
79.5 
80.6 
81.5 
80.0 
79.7 
78.9 
78.0 
80.2 

11.0 
6.7 
9.4 
7.5 
9.0 

11.1 
9.2 
9.4 
8.8 
8.5 
7.0 
9.1 
7.6 
8.4 
6.2 
5.0 
6.2 
6.2 
8.5 
9.3 
8.4 
6.0 
4.0 
8.2 
7.1 
5.6 
5.5 
8.0 
7.7 
9.3 
8.3 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derired,  from  the  hourly  observations,  made  during 
the  day. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  GeneraVs  Office ^  Calcutta^ 
in  the  month  of  July  1868. 


Daily  Means,  Ac.  of  tlie  Obserrations  and  of  the  Hjgrometarical  elements 
dependent  tbereon. — (Continued J 
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Indies. 

0.926 
.989 
.986 
1.001 
0.986 
.940 
.928 
.931 
.976 
.885 
.964 
.964 
.967 
.967 
.976 
.995 
.961 
.983 
1.008 
0.996 
1.001 
0.970 
.970 
.986 
.986 
.995 
.964 
.928 
.896 
.922 
.956 


T.  gr. 

9.92 
10.58 
.47 
.62 
.47 
.03 

9.91 
.94 
10.41 

9.67 
10.36 
.31 
.37 
.39 
.48 
.66 
.33 
.64 
,77 
.60 
.70 
.40 
.44 
.67 
.67 
.66 
.36 

9.97 
.65 
.91 
10.25 


^11 


T.gr. 

2.18 
1.96 
3.33 
.30 
.25 
2.96 
.96 
.93 
•42 
0.87 
1.28 
2.15 
1.80 
.64 
.62 
.30 
.26 
.39 
.76 
2.42 
1.98 
.63 
.00 
.63 
.66 
.30 


.75 
.81 
.78 


All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Ceastaata. 
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Jbslracl  'of  tie  BesulU  of  the  Homly  Meteorological  Obsermtions- 
taken  at  the  Stmeyoi*  GeneraVa  OJice,  Calcutta, 
in^the  month  of  July  1868. 


Hourly  Means,  &c.  of  the  Obseryations  and  of  the  Hygrometrici^  elements 
dependent  thereon.- 


Hour. 

Mean  Height  of 
the  Barometer  at 
32°  Faht. 

Eange  of  the  Barometer 
for  each  hour  during 
the  month. 

Mean  Dry  Bulb 
Thermometer. 

Eange  of  the  Tempera- 
ture for  each  hour 
during  the  month. 

JxLSXt 

Min^ 

X/lU.  • 

Max. 

1 

Min. 

"Hi  AT 

Incnes. 

Inchest 

Inches. 

Inches. 

o 

0 

0 

o 

Mid- 

night. 

29.598 

29.673 

29.497 

0.176 

82.5 

86.5 

78.8 

7.7 

1 

.686 

.655 

.486 

.169 

82.2 

86.5 

78.6 

8.0 

3 

.576 

.652 

.472 

.180 

81.9 

86.5 

78.4 

8.1 

3 

.669 

.647 

.473 

.174 

81.6 

86.0 

77.0 

9.0 

4 

.570 

.649 

.471 

.178 

81.4 

85.9 

76.5 

9.4 

5 

.570 

.656 

.476 

.180 

81.2 

86.5 

76.5 

9.0 

6 

.683 

.666 

.479 

.187 

81.3 

86.6 

76.6 

9.0 

7 

.699 

.689 

.498 

.191 

82.0 

85.7 

77.6 

8.2 

8 

.611 

.700 

.600 

.200 

83.1 

88.0 

76.6 

11.5 

Q 

.619 

.707 

.496 

.211 

84.4 

89.6 

76.0 

13.5 

10 

.624. 

.712 

.493 

.219 

85.3 

90.5 

76.9 

13.6 

.620 

.723 

.491 

.232 

86.1 

90.9 

76.5 

U.4 

Noon. 

.605 

.709 

.473 

.236 

86.7 

92.2 

77.0 

15.2' 

1 

.592 

.698 

.443 

.265 

87.1 

93.0 

77.7 

15.3 

2 

.572 

.673 

.428 

.245. 

87.4 

93.4 

78.0 

16^ 

3 

.563 

.660 

.411 

.239 

87.3 

93.4 

78.6 

14.9 

4 

.639 

.627 

.393 

.234 

87.3 

92.6 

79.6 

12.9 

6 

.532 

.624 

.390 

.234 

86.9 

92.5 

80.0 

12.5 

6 

.539 

.631 

.429 

.202 

86.1 

92.0 

80.0 

12.0 

7 

.559 

.658 

.412 

.216 

84.8 

90.5 

79.6 

10.9 

8 

.579 

.660 

.460 

.200 

84.2 

89.6 

7^.0 

10.6 

9 

.599 

.683 

.484 

.199 

83.7 

88.7 

79.2 

9.5 

10 

.610 

.687 

.507 

.180 

83.3 

88.0 

78.9 

9.1 

11 

.609 

.683 

.502 

.181 

82.9 

87.0 

79.2 

7,8. 

The  Mean  Height  of  the  Barometer,  as  likewise  tbe  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived  from  the  obserrations  made  at  the  sereral 
hooTB  daring  tbe  month. 
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AhBtraei  of  the  Results  of  the  Hourly  Meteorological  Olservations 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  tie  month  of  July  1868. 


Howlj  Means,  <&c.  of  tlie  Obserrations  and  of  the  Hygronaetrical  elements 
dependent  thereon. — (C&nixnued.) 


UOur. 

Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  abore  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

 . 

Mean  Elastic  force  of 
Vapour. 

Mean  Weight  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satura- 
tion being  unity. 
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0 

Inches. 

T.  gr. 

T.  gr. 

Mid- 

night. 

80.4 

2.1 

78.9 

3.6 

0.967 

10.39 

1.25 

0.89 

1 

80.4 

1.8 

79.1 

3.1 

.973 

.47 

.07 

.91 

2 
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1.7 

79.0 

2.9 

.970 

.44 

.00 

.91 

8 

80.1 

1.5 

79.0 

2.6 

.970 

.44 

0.90 

.92 

4 

79.9 

1.6 

78.8 

2.6 

.964 

.38 

.89 

.92 

5 

79.8 

1.4 

78.8 

2.4 

.964 

.40 

.81 

.93 

6 

79.8 

1.5 

78.7 

2.6 

.961 

.36 

.89 

.92 

7 

80.3 

1.7 

79.1 

2.9 

.973 

.47 

1.00 

.91 

8 

80.6 

2.6 

78.8 

4.3 

.964 

.36 

.50 

.87 

9 

80.9 

3.6 

78.4 

6.0 

.962 

.19 

2.12 

.83 

81.2 

4.1 

78.3 

7.0 

.949 

.14 

.60 

.80 

11 

81.0 

4.6 

78.4 

7.7 

.962 

.16 

.80 

.78 

Noon. 

81.8 

4.9 

78.9 

7.8 

.967 

.30 

.88 

.78 

1 

82.0 

6.1 

78.9 

8.2 

.967 

.30 

3.03 

.77 

2 

82.3 

5.1 

79.2 

8.2 

.976 

.39 

.06 

.79 

3 

82.1 

6.2 

79.0 

8.3 

.970 

.33 

.08 

.77 

4 

82.2 

6.1 

79.1 

8.2 

.973 

.36 

.05 

.77 

5 

82.0 

4.9 

79.1 

7.8 

.973 

.36 

2.89 

.78 

6 

81.9 

4.2 

79.0 

7.1 

.970 

.36 

.60 

.80 

7 

81.3 

3.5 

78.8 

6.0 

.964 

.31 

.15 

.83 

8 

81.2 

3.0 

79.1 

6.1 

.973 

.42 

1.82 

.85 

9 

80.8 

2.9 

78.8 

4.9 

.904 

.34 

.73 

.86 

10 

80.6 

2.7 

78.7 

4.6 

.961 

.31 

.62 

.86 

11 

80.6 

2.3 

79.0 

3.9 

.970 

.42 

.37 

.88 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Constants. 
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Abstract  of  tie  Restdts  of  tie  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  July  1868. 
•  Solar  SadiatioD,  Weather,  Ac. 
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1  1 
Oris 


Wind. 


Prevailing 
direction. 


luclies 


3.47 


2.10 


0.36 
0.34 

0.40 
1.23 


S.  W.  &  8.  S.  W. 

s.  s.  w.  &  s. 

S.  W.  &  8.  8.  W. 
S.  S.  W.  &  8.  W, 

s. 

s.  s.  w.  &  s. 

8.  8.  W. 

8. 8.  W.&8.byW. 
8.  8.  W. 
8.  k  8.  by  E. 

8,  &  8.  8.  W. 


8,8.W.<fc8.8.  W. 
8.  by  E. 
8.  E.  &  8.  8.  E. 
8.  8.  E.  <fc  8. 

8.  by  E.  &  S. 
8.  8.  E.  <&  8. 


S  i 

0.2 


0.2 
0.6 

0.6 


^  o 


2.2 
0.3 

6.6 


0.9 


282.9 


260.4 


174.1 


128.9 
106.9 
123.6 


148.3 


141.6 


136.3 


General  aspect  of  the  Sky. 


Miles 

227.1  VvJ  &  W  to  7  A.  M.  Stratoni 
afterwards. 

248.0  Stratoni  to  6  p.  m.  Scatd.  \i 
afterwards.  Light  rain  at  6  A.  M. 

69.8     Chiefly  stratoni. 

133.7  Chiefly  stratoni. 
63.7     Chiefly  stratoni. 

171.8  Clouds  of  diflerent  kinds. 
Lightning  to  N.  at  8  &  9  P.  m. 

186.1  Chiefly  scatd.  ^i.  Drizzled  at 
6  p.  M. 

210.3  Clear  to  2  a.  m.  scatd.  '"i  to 
4  p.  M.,  scatd.\i  to  8  p.m.,  clear 
afterwards. 

Scatd.  '^i  to  3  A.  m.,  scatd.  \i 
to  6  p.  M.,  stratoni  afterwards. 
Lightning  from  8  to  10  p.  h. 

Orercast.  Lightning  from  mid- 
night to  3  A.  H.,  k  at  11  p.  M, 
Thunder  from  2  to  6  a.  X.  lUio 
from  1^  A.  M.,  to  3  p.  M. 

Overcast  to  2  p.  m.  \i  A 
stratoni  afterwards.  High  wind 
at  midnight.  Thunder  &  light- 
ning at  midnight  &  1  a.  m.  Bain 
from  midnight  to  3  a.  h. 

Vi  to  3  A.  M.  '"i  to  4  p.  M., 
stratoni  afterwards. 

Chiefly  ^i.  Slight  rain,  at  1  & 
6  pm. 

^i  &  stratoni.  Light  rain  from 
8  A.  M.,  to  4i  p.  M.,  A  at  9  p.  m. 

Clear  to  2  a.  m.,  clouds  of 
different  kinds  to  7  p.  M.,  clear 
afterwards.  Eain  at  4,  7,  &  l\\ 
A.  M.,  &  at  3  &  6  p.  m. 

Clear  to  2  a.  m.,  scatd.  '"i  A 
\rsJi  afterwards.  Bain  at  6,  8 J, 
10  k  11  A.  M.,  &  at  2J  &  7  p.  M. 

Overcast  to  3  p.  m.  i  to  6 
p.  M.  \i  afterwards.  Thunder  at 
3  A.  M.  Lightning  at  2  <&  3  a.  M. 
Eain  from  2  to  6,  10  &  11  a.  m., 
&  at  3  &  6^  p.  M. 
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Abstract  of  the  Sesults  of  the  Hourly  Meteorological  Observationr 
taken  at  the  Surveyor  Generates  Office,  Calcutta^ 
in  the  month  of  July  1868. 
Solar  Eadiation,  Weather,  Ac.  ' 


Wind. 

Prevailing 
1  direction. 

1  Max. 
Pressure 

Daily 
Velocity. 

General  aspect  of  ihe  Skj. 

o  o 


133.6 
138.0 

139.4 


132.6 
129.0 

130.i 
104.4 

119.6 


120.0 


p   CO  fl 

Inches 
0.02 


0.14 
0.35 

0.20 
0.18 
0.78 

0.22 
0.78 

0.10 
0.09 

0.19 

0.08 
0.16 


S.  by  E.  &  S. 

S,S.W.&S.byW. 
S.byW.&  Tariable 


[S.  E. 
S.S.E,E.byS.&E. 


S.  S.  E.  &  S.  E. 

s.  &  s.  s.  w. 

S.  &  S.  by  W. 
S.  &  S.  S.  W. 
S.byW.&S.byE. 

S.S.E,S.ifcS.byE. 
S.E.  &  S.  S.  E. 

E.  S.  E.  &  S.  E. 

S.E,S.S.E.&SbyE 
S.byE.&S.byW 


0.3 


2.7 
3.2 

2.0 

1.6 
0.5 
1.0 

0.4 
1.8 

3.1 

2.6 
0.6 


Miles 
130.8 


82.6 
74.1 

73.2 
184.8 

173.1 

291.4 
212.9 
106.1 

148.6 
169.8 

266.4 

246.1 
188.7 


Clear  to  3  a.  M.  to  9  a.  m., 
overcast  to  2  p.  M.  \  i  to  7  P.  m., 
clear  afterwards.  Slight  rain  at 
9,  10  &  noon. 

Scatd.  '"i  to  7  P.  m.,  clear  & 
lightning  to  N  W  afterwards. 
Hain  at  3^  a.  h. 

Scuds  fromSby  Wto4A. M. 
\i  to  10  A.  M.  afterwards. 
Thunder  at  4|  p.  m.  Lightning 
at  midnight,  4  a.  m.  &  at  8  <&  11 
p.  h.  Earn  at  6  p.  m. 

Clouds  of  different  kinds. 
Brisk  wind  at  IJ  p.  m.  Light- 
ning from  2  to  4  A.  M.  Bain  at 
H  &  Hi  P.  M. 

Chiefly  stratoni.  Brisk  wind 
from  9  A.  M.,  to  9^  p.  m.  Light 
rain  at  8^  11^  a.  m..  &  at  1, 
3i  &  6  p.  H. 

Overcast.  Brisk  wind  at  8J 
A.  M.  Eain  at  1  &  from  4  to  11 
A.  M.,  &  at  1,  2i  &  7i  P.  H. 

Chiefly  stratoni.  Brisk  wind 
at  3i  p.  M.  Drizzled  at  10  a.  m. 

Clouds  of  various  kinds.  Bain 
from  1  to  3  p.  M. 
Stratoni  to  6  a.  m.  ^i  to  11 
u.i  stratoni  to  3  p.  m.  W 
afterwards.  Bain  at  11^  a.  m. 
A  meteor  of  unusual  brilliancy 
passed  at  8J  p.  m. 
Clouds  of  different  kinds.  Light 
rain  at  7  &  8  a.m.  &  at  3 4& 6 p.m. 

Overcast  to  6  a.  m.  '^i  after- 
wards. Brisk  wind  at  1  &  from 
3  to  5  p.  M.  Light  rain  at  mid- 
night &  at  1,  2  &  6  p.  M. 

Scatd.  \i  &  "^i.  Brisk  wind 
from  9J  to  lOJ  a.  m.  &  from  4} 
to  6  p.  M.  Bain  at  11  a.  m.  &  at 
1,  2,  6  &6  p.  M. 

Chiefly  ^i.  Brisk  wind  from 
12^  to  2  p.  M.  Light  rain  from 
11  A.  M.  to  3  p.  M. 

Scatd.  \i  & '-i.  Bain  at  1,2, 4 
&  from  7|  to  10  a.  m. 


\i  Cirri, 
Cirro 


—  i  Strati,^!  Cumuli,>^i  Cirro 
cumuli. 


•strati,     i  Cumulo-^tratij^i  ^imbi 
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AMract  of  ike  Results  of  the  Hourltf  Meteorological  Olservations 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  Juli/  1868. 
Monthly  Eesults. 


Inches. 

Mean  height  of  the  Barometer  for  the  month...           ...  ...  29.584 

Max.  height  of  the  Barometer  occurred  at  11    H.  on  the  7th.  ...  29.723 

Min.  height  of  the  Barometer  occurred  at  6  p.  m.  on  the  20th.  ...  29.390 

Extreme  range  of  the  Barometer  during  the  month       ...  ...  0.333 

Mean  of  the  daily  Max.  Pressures    ...          ...         ...  ...  29.634 

Ditto      ditto     Min.      ditto       ...          ...         ...  ...  29.627 

3f<MM  (fa%  rany^  of  the  Barometer  during  the  month  ...  ...  0.107 


o 

Mean  Dry  Bulb  Thermometer  for  the  month      ...          ...      ...  84.2 

Max.  Temperature  occurred  at  2  &  3  p.  m.  on  the  3rd.    93.4 

Min.  Temperature  occurred  at  9  a.  m.  on  the  10th   76.0 

JExtreme  range  of  the  Temperature  during  the  month    17.4 

Mean  of  the  daily  Max.  Temperature  ...         ...    88.7 

Ditto     ditto      Min.      ditto,      ...          ...    80.9 

Mean  daily  range  of  the  Temperature  during  the  month...         ...  7.8 


Mean  Wet  Bulb  Thermometer  for  the  month    ...         ...         ...  81.0 

Mean  Drv  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer  3.2 

Computed  Mean  Dew-point  for  the  month       ...          ...         ...  78.8 

Mean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point  ...  6.4 

Inches. 

Mean  Elastic  force  of  Yapoor  for  the  month  ...         ...         ...  0.964 


Troy  grain. 

Mean  Weight  of  Vapour  for  the  month         ...         ...         ...  10.34 

Additional  Weieht  of  Vapour  required  for  complete  saturation  ...  1.90 
Mean  degree  of  humidity  for  the  month,  complete  saturation  being  imity  0.86 


/  Inches. 

Bained  23  days, — Max.  fall  of  rain  during  24  hours       ...         ...  3.47 

Total  amount  of  rain  during  the  month  ...  ...         ...  11.17 

Total  amount  of  rain  indicated  by  the  Guuge  attached  to  the  anemo- 
meter during  the  month      ...         ...       ...         ...         ...  9.19* 

Prevailing  direction  of  the  Wind   S.  &  S.  S.  W, 

♦  The  amount  of  rain  on  the  26th  could  not  be  determined  by  the  Ane- 
mometer as  the  string  connected  with  the  gauge  got  loose  after  one  discharge. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  General's  Office y  Calcutta ^ 
in  the  month  of  August  1868. 

Latitude  22°  33'  V  North.   Longitude  88°  20'  3^  East. 
Height  of  the  Cistern  of"  llie  Standard  Barometer  above  the  sea  level,  18.11  feet. 
Daily  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 


dependent  tliereon. 


Date. 

Mean  Height  of 
the  Barometer 
at  320  Faht. 

Bange  of  the  Barometer 
during  the  day. 

Mean  Dry  Bulb 
Thermometer. 

Bange  of  the  Tempera- 
ture during  the  day. 

Max. 

Min.   !  DifF. 

i 

Max. 

Min. 

Diff. 

T  1. 

Incnes. 

Inclies. 

T  V 

Xncnes. 

T  1. 

Incnes. 

0 

0 

0 

0 

1 

oo  Ron 

A  n  R 

OD.O 

yi.u 

fiO  A 

0  A 

y.ii 

A 

6 

.001 

.04)0 

1  1  Q 

.llo 

QR  A 

00. u 

flQ.  A 

7o.U 

T  A 

Q 
«> 

.OoU 

.uol 

.10/ 

OR  R 

00. 0 

Q1  A 

QA  R 

lA  R 

4 

.544 

.595 

.478 

.117 

85.9 

90.2 

82.6 

7.6 

O 

Kl  1 
.Oil 

.00/ 

noR 

QR  fi 

oo  A 

QA 
0U.7 

11.7 

6 

.462 

.511 

.395 

.116 

83.6  ; 

87.0 

81.5 

5.5 

7 

.487 

.546 

.4S0 

.116 

82.9  , 

86.8 

80.4 

6.4 

8 

.642 

.588 

.498 

.090 

80.6  1 

82.5 

79.7 

2.8 

9 

.627 

.576 

.470 

.106 

83.3 

91.3 

79.8 

11.6 

10 

.615 

.565 

.447 

.118 

86.4 

91.5 

81.9 

9.6 

11 

.488 

.541 

.401 

.140 

82.2 

88,4 

75.5 

12.9 

12 

.467 

.527 

.426 

.101 

78.6 

81.2 

77.0 

4.2 

13 

.435 

.502 

.392 

.110 

79.2 

80.5 

77.5 

3.0 

14 

.496 

.649 

.453 

.096 

79.2 

82.4 

76,5 

6.9 

16 

.521 

.575 

.475 

.100 

80.2 

82.0 

79.2 

2.8 

16 

.512 

.559 

.441 

.118 

82.6 

86.0 

79.2 

6.8 

17 

.518 

.565 

.454 

.111 

80.1 

82.0 

78.8 

3.2 

18 

.600 

.676 

.534 

.142 

81.8 

84.6 

79.5 

5.1 

19 

.64^ 

.701 

.590 

.111 

84.7 

89.4 

79.8 

9.6 

20 

.599 

.637 

.540 

.097 

85.0 

89.5 

80.5 

9.0 

21 

.576 

.615 

.637 

.078 

84.3 

89.5 

79.8 

9.7 

22 

.580 

.631 

.543 

.088 

86.6 

91.8 

82.9 

8.9 

23 

.62/ 

.691 

.574 

.117 

86.8 

91.6 

82.2 

1  9.4 

24 

.649 

.710 

.596 

.114 

85.8 

90.1 

82.5 

7.6 

25 

.669 

.750 

.624 

.126 

83.5 

85.5 

1  78.8 

1  6.7 

26 

.678 

.738 

.611 

.127 

i  83.1 

:  88.4 

79.0 

•  9.4 

27 

.676 

.728 

.616 

.112 

1  84.1 

t  88.0 

79.5 

;  8.5 

28 

.714 

.766 

.653 

.113 

84.1 

89.5 

81.1 

,  8.4 

29 

.758 

.815 

.707 

.108 

82.7 

87.5 

80.0 

7.5 

30 

.785 

.829 

.717 

.112 

83.7 

90.5 

79.0 

11.5 

31 

.818 

.879 

.777 

.102 

83.5 

88.0 

80.0 

8.0 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derived,  from  the  hourly  observations,  made  during 
th«  day. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  ObservatioM 
taken  at  the  Surveyor  General's  OJice,  Calcutta, 
in  the  month  of  August  1868. 


Daily  Means,  <&c.  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon. — ( Continued.) 


Date. 

Mean  Wet  Bulb  Ther- 

momeier. 

Dry  Bulb  above  Wet. 

•i 

If 
p 

is 

1 
o 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
vapour. 

MeanW(M  ght  of  Vapour 
in  a  Cubic  foot  of  aup. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satu- 
ration being  unity. 

0 

0 

0 

0 

Inches. 

T.  gr. 

T.  gr. 

1 

82.1 

4.2 

TO  O 

7.1 

0.976 

10.41 

2.61 

0.80 

2 

80.9 

1.4 

Tq  o 

2.4 

.998 

.74 

0.84 

.93 

8 

b2.5 

:^(» 

olJ.4 

6.1 

1.014 

.83 

1.89 

.85 

4 

82.6 

3.3 

c1'  t.O 

6.6 

.011 

.78 

2.09 

.84 

6 

82.2 

3.6 

TU  1 

6.1 

0.992 

.59 

.24 

.83 

6 

80.7 

2.9 

Tu  7 

4.9 

.961 

.31 

1.72 

.86 

7 

80.4 

2.5 

'7Q  ft 
/fS.O 

4.3 

.958 

.30 

.49 

.87 

8 

79.6 

1.0 

7W  Q 

1.7 

.967 

.43 

0.58 

.95 

9 

81.2 

2.1 

TtJ  7 
/J  J 

3.6 

.992 

.63 

1-30 

.89 

10 

82.7 

3.7 

1 

6.3 

l.(X)5 

.71 

2.35 

.82 

11 

79.3 

2.9 

77  Q 
/  /  .o 

4.9 

0.919 

9.88 

1.66 

.86 

12 

77.6 

1.0 

1.7 

.908 

.82 

0.56 

.95 

13 

78.0 

1.2 

77.2 

2.0 

.916 

.91 

.65 

.94 

14 

78.0 

1,2 

/  7.4 

2.0 

.916 

.91 

.65 

.94 

16 

79.1 

1.1 

78.3 

1.9 

.949 

10.24 

.64 

.94 

16 

80.6 

2.0 

79.2 

3.4 

.976 

.60 

1.18 

.90 

17 

79.2 

0.9 

78.6 

1.5 

.958 

.34 

0.50 

.96 

18 

79.9 

1.9 

7«.6 

3.2 

.958 

.32 

1.08 

.91 

19 

81.7 

3.0 

79.6 

6.1 

.989 

.58 

.84 

.85 

20 

81.4 

3.6 

78.9 

6.1 

.967 

.34 

2.19 

.83 

21 

81.3 

3.0 

79.2 

5.1 

.976 

.46 

1.83 

.85 

22 

81.9 

4.7 

79.1 

7.5 

.973 

.36 

2.78 

.79 

23 

82.3 

3.5 

79.8 

6.0 

.995 

.62 

.21 

.83 

24 
25 

82.6 

3.2 

80.4 

5.4 

1.014 

.83 

.00 

.84 

81.5 

2.0  1 

8f).l 

3.4 

.005 

.77 

1.23 

.90 

28 

80.0 

3.1 

77.8 

5.3 

0.931 

.03 

.83 

.85 

27 

80.8 

3.3 

78.5 

5.6 

.955 

.23 

.98 

.84 

28 

80.5 

3.6 

78.0 

6.1 

.940 

.07 

2.14 

.83 

23 

80.1 

2.6 

78.3 

4.1 

.910 

.20 

1.52 

.87 

30 

80.2 

3.5  1 

77.7 

6.0 

.931 

9.98 

2.09 

.83 

31 

80.0 

3.5  1 

77.5 

6.0 

.926 

.92 

.08 

.83 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Constants. 
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Abstract  of  the  Itesnlts  of  the  Ilourli/  Meteorological  Olaervations 
taieii  at  the  Simeyor  General's  Office,  Calcutta, 
in  the  month  of  August  1868. 


Hourly  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon. 


Uonr. 

Mean  Height  of 
the  Baromett  r  at 
Faht. 

Eange  of  the  Barometer 
for  eacli  hour  during 
the  month. 

M 

Pi  ^ 
s  ^ 

C3 

Eange  of  the  Tempera- 
ture for  each  hour 
during  the  month. 

JxLax. 

luLin. 

x/in. 

-Kir 

Max. 

jvim. 

jjiii. 

inciies. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

Mid- 

night. 

29.699 

29.815 

29.404 

0.411 

82.1 

86.5 

7.6 

1 

.687 

.807 

.403 

.404 

81.9 

85.0 

t  i  •  i 

7.;) 

2 

.676 

.790 

.397 

.3t)3 

81.5 

85.0 

77.7 

7.3 

3 

.666 

.781 

.392 

.389 

81.1 

84.9 

77.6 

7.4 

4 

.664 

.782 

.400 

.382 

80.7 

84.8 

75.5 

9.3 

5 

.671 

.789 

.408 

.381 

80.6 

84.5 

76.6 

8.0 

6 

.586 

.797 

.419 

.378 

80.5 

84.5 

76.5 

8.0 

7 

.602 

.824 

.424 

.4(K) 

81.0 

84.5 

76.6 

8.0 

8 

.616 

.815 

.438 

.407 

82.0 

85.7 

76.9 

8.8 

9 

.626 

.869 

.442 

.427 

83.2 

87.0 

77.2 

9.8 

14) 

.628 

.879 

.447 

.432 

^<4.1 

89.2 

77.4 

11.8 

11 

.621 

.876 

.445 

.431 

84.9 

89.5 

78.0 

11.5 

Noon. 

.609 

.862 

.448 

.404 

86.6 

90.0 

78.0 

12.0 

1 

.690 

.832 

.442 

.390 

86.1 

91.0 

79.5 

11.6 

2 

.669 

.810 

.433 

.377 

86.4 

91.6 

78.6 

13.1 

3 

.648 

.794 

.413 

.381 

86.3 

92.4 

78.0 

14.4 

4 

.637 

.777 

.409 

.368 

86.2 

92.0 

79.5 

12.6 

5 

.639 

.781 

.401 

.380 

85.6 

91.0 

78.0 

13.0 

6 

.548 

.783 

.309 

.381 

81.9 

91.0 

77.5 

13.5 

7 

.563 

.799 

.419 

.380 

83.7 

88.0 

78.2 

9.8 

8 

.687 

.831 

.413 

.388 

83.4 

87.0 

78.6 

8.6 

9 

.608 

.815 

.419 

.396 

83.1 

8G.8 

78.3 

8.6 

10 

.617 

.852 

.447 

.406 

82.7 

86.0 

78.5 

7.5 

11 

.616 

.868 

.430 

.428 

82.4 

85.6 

78.0 

7.6 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Dry  and  Wet  Bulb 
Thermometer  Means  are  derired  from  the  obserrations  made  at  the  several 
hours  during  the  month. 
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Abdract  of  the  Itesidts  of  the  Hourly  Meteorological  OlservaiioM 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  August  1868. 


Hourly  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon. — (Continued.) 


Hour. 

1 

Mean  Wet  Bulb  Ther- 
j  mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
Vapour. 

Mean  Weight  of  Vapour 
in  a  Cubic  foot  of  air. 

Additional  Weight  of 
Vapour  required  for 
complete  saturation. 

Mean  degree  of  Humi- 
dity, complete  satura- 
tion being  unity. 

0 

0 

0 

Inches. 

T.  gr. 

T.  gr. 

Mid- 

night. 

80.6 

1.6 

79.4 

2.7 

0.983 

10.56 

0.95 

0.92 

1 

80.3 

1.6 

79.2 

2.7 

.976 

.60 

.94 

.92 

2 

80.1 

1.4 

79.1 

2.4 

.973 

.49 

.82 

.93 

3 

79.7 

1.4 

78.7 

2.4 

.961 

.37 

.80 

.93 

4 

79.6 

1.1 

78.8 

1.9 

.964 

.40 

.64 

.94 

5 

79.4 

1.2 

78.6 

2.0 

.958 

.34 

.67 

.94 

6 

79.6 

1.0 

78.8 

1.7 

.964 

.40 

.58 

.95 

7 

79.8 

1.2 

79.0 

2.0 

.970 

.46 

.68 

.94 

8 

80.1 

1.9 

78.8 

3.2 

.964 

.38 

1.09 

.91 

9 

80.6 

2.7 

78.6 

4.6 

.958 

.28 

.61 

.87 

10 

80.8 

3.3 

78.6 

6.6 

.965 

.23 

.98 

.84 

11 

80.9 

4.0 

78.9 

7.2 

.967 

.32 

2.63 

.80 

Noon. 

81.2 

4.3 

78.2 

7.3 

.946 

.11 

.61 

.80 

1 

81.6 

4.5 

78.4 

7.7 

.952 

.15 

.80 

.78 

2 

81.6 

4.9 

78.1 

8.3 

.943 

.06 

3.00 

.77 

3 

81.6 

4.7 

78.3 

8.0 

.949 

.12 

2.90 

.78 

4 

81.7 

4.5 

78.6 

7.7 

.955 

.18 

.81 

.78 

6 

81.6 

4.0 

78.8 

6.8 

.964 

.29 

.47 

.81 

6 

81.6 

3.4 

79.1 

6.8 

.973 

.40 

.09 

.83 

7 

81.1 

2.6 

79.3 

4.4 

.979 

.61 

1.56 

.87 

8 

80.9 

2.5 

79.1 

4.3 

.973 

.46 

.61 

.87 

9 

80.9 

2.2 

79.4 

3.7 

.983 

.64 

.32 

.89 

10 

80.6 

2.1 

79.1 

3.6 

.973 

.46 

.27 

.89 

11 

80.6 

1.9 

79.2 

3.2 

.976 

.60 

.11 

.90 

All  the  Hygrometrical  elements  arc  computed  by  the  Greenwich  Constants. 
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Abstract  of  the  Results  of  the  Kourly  Meteorological  Observations 
taken  at  the  Sui^eyor  GeneraPs  Office^  Calcutta, 
in  the  month  of  August  1868. 
Solar  Eadiation,  Weather,  <fec. 


Wind. 


PrerailiDg 
direction. 


AS. 


General  aspect  of  the  Skj. 


o  Inches 
1  136.0  0.07 


2.19 


132.0 

132.0 
135.0 


127.8 


135.6 

133.5 
123.5 


0.31 


0.15 

0.34 

0.16 

0.72 
0.24 


3.06 


S.  W.  k  s.  s.  w. 

S,S.S.E.&SbyW. 

S.AS.byW. 

SbyE,SWASSW. 
S.W.E.AE.S.E. 

E.  &  E.  S.  E. 

S.  E.  k  E. 

S.S.  E. 
Variable. 

w.  s.  w. 

W.S.WArariable 


lb  IMiles 
0.4  239.6 


3.8 


3.5 


2.2 


1.7 


191.2 

73.5 

75.9 
72.1 

249.0 

177.4 

247.2 
130.2 

83.2 
124.9 


Stratoni  to  7  a.  m.  Scattered 
i  to  5  p.  M.  Scatd.  \i  after- 
wards. Thunder  at  1^  a.  h. 
Lightninff  at  midnight,  1^  &  4 

M.  Light  rain  at  z{  &  3^  a.  h. 

\i  &  ^i  to  3  A.  M.  Overcast 
to  2  p.  M.  Stratoni  afterwards. 
High  wind  at  4i  &  9J  a.  m. 
Thunder  5,  7  &  8  a.  m.  Light- 
ning at  5  A.  H.  &  11  p.  M.  Kain 
from  5  to  11  A.  m. 

Stratoni  to  7  a.  m.  '^i  &  \i 
afterwards.  Lightning  to  N.  at 
8  &  11  p.  H.  Sain  from  5^  to  7 

A.  M. 

Chieflv  ^i.  Thunder  &  Light- 
ning  at  IH  ^*  Brizzled  at  7. 
A.  M.  <&  6^  p.  H. 

wi  to  6  A.  '^i  to  5  p.  H. 
Overcast  to  8  p.  m.  Stratoni 
afterwards.  Strong  wind  at  4J  <fc 
6Jp.  M.  Bain  from  4J  to  7  p.  m. 

Stratoni  &  Overcast.  Brisk 
wind  from  8  a.  m.  to  IJ  p.  h. 
Eain  at  2, 6,8.  &  noon  &  at  8  &  9 
p.  M. 

Stratoni  <fe  "^i.  Brisk  wind  at 
2i  <&  7  p.  M.  Drizzled  at  1  a.  h. 
&  at  1  &  2i  p.  M.  Bain  at  5^  & 
6J  p.  M. 

Chiefly  Overcast.  Bain  from 
midnight  to  5  a.  M.  &  from  7 
A.  H.  to  2  p.  H. 

Clear  to  5  a  m.  ^i  to  7 "p.  m., 
clear  afterwards.  Thunder  at  2 
<&  3  p.  M.  Lightning  at  7  &  10 
p.  M.  Bain  between  2^    4  p.  m. 

Vxi  to  2  A.  M.  \i  to  7  A.  M.  ^i 
afterwards.  Lightning  from  8  to 
11  p.  M. 

\i  to  2  A.  M.  Overcast  to  10 
A.  M.  Vxi  &  v-i  to  6.  p.  H.  Over- 
cast afterwards.  Thunder  from 
3  to  5  A.  u.,  &  at  6  &  11  p.  M. 
Lightning  from  midnight  to  5 
A.  M.  &  at  11  p.  M.  Bain  from  3 
to  8  A.  M.  &  at  7  &  8  p.  M. 
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Abstract  of  the  Hesults  of  tJie  Hourlif  Meteorological  OlservatioHi 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  August  1868. 
Solar  Eadiation,  Weather,  <bc. 
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Greneral  aspect  of  tiie  Sky. 


,   c3  O 

Milts 

210.6  Overcast.  High  wind  from'  1 
to  11  p.  M.  Thunder  &  lightning 
at  midnight.  Eain  whole  day  £ 
night. 

304.0  Orercast.  Strong  wind  from 
4^  A.  K.,  to  11  p.  M.  Bain  nearly 
whole  day  <&  night. 
616.4  Overcast  to  4  a.  m.  Stratoni 
afterwards.  Strong  wind  from 
midnight  to  6  a.  m.  Lighnin^ 
at  11  p.  M.  Bain  from  1  to  llf 

.A  H. 

83.6  Overcast.  Brisk  wind  from  2 
to  6 1  p.  M.  Thunder  &  light- 
ning from  9  to  11  p.  h.  Bain 
after  intervals. 
301.0  Overcast  to  6  a.  m.  Vi  to  6 
M.  Overcast  afterwards.  Brisk 
wind  at  2^  a.  h.  Thimder  k 
lightning  at  midnight  &  1  a.  M. 
lUin  from  midnignt  to  6  A.  M. 
<fe  from  9  to  11  p.  M. 

223.0  Overcast.  Brisk  wind  at  10  a. 
M.  Bain  from  midnight  to  7  p.  if . 

136.6     Overcast  to  1  p.  M.  Stratoni 

to  7  p.  M.,  clear  afterwards. 
39.9     V>i  to  9  A.  M.  ^i  to  4  p.  m. 

Stratoni  afterwards. 
74.1  Stratoni  to  6  a.  M.  M  to  2  p. 
M.  Stratoni  afterwards.  Light- 
rain  at  2  A.  M.  &  11  p.  M. 
104.4  Overcast  to  7  a.  m.  Stratoni 
afterwards.  Thunder  &  light- 
ning at  2  &  3  A.  M  Bflin  mm 
mi<£iight  to  7  A.  M. 

173.1  Stratoni  to  6  a.  m.  "^i  &  \i 
to  6  p.  M.  Stratoni  afterwards. 
Lightning  to  N  W  at  10  &  11  p. 

Drizzled  at  9  p.  H. 

123.2  Stratoni  to  7  p.  m.  wi  aft»r- 

124.2  Chiefly  Stratoni. 
162.8  Thin  \i  to  4.  All  overcast  to 
3  p.  M.,  clouds  of  different  kinds 
afterwards.  Lightning  to  N  at 
2  A.  H.  Drizzled  at  8  a.  M.  &  1 
Bain  from  9^  to  11  p.  m. 
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Abstract  of  the  Result  of  the  Hourly  Meterological  Observations 
taken  at  the  Surveyor  Generates  Office,  Calcutta, 
in  the  month  of  August  1868. 
Solar  Radiation,  Weather,  Ac, 
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0.2 


2.6 


Mlies 
128.0 


76.3 
78.6 


81.3 


124.4 


172,4 


Overcast  to  7  a.  m.  \i  to  10 
A.  H.  Vi  to  3  p.  M.  Stratoni 
afterwards.  Lightning  at  9  p.  m. 
Drizzled  at  1  a.  m. 

Chiefly  Stratoni. 

Stratoni  to  4  a.  M.  &  W 
to  1  p.  M.  Stratoni  to  6  p.  m.  ^i 
afterwards.  Thunder  at  4  p.  m. 
Light  rain  at  2  p.  M. 

Stratoni  to  9  a.  m.  '^i  to  7  p. 
M.  \i  afterwards.  Thunder  at  3 
p.  m.  Eain  at  6  a.  M.  &  at  1.  2^ 
&  6i  p.  M. 

Clouds  of  diflerent  kinds  to 
11  A.  M.  '^i  to  7  p.  M.  M  after- 
wards. Brisk  wind  at  2 J  p.  m. 
, Slight  rain  at  11  a.  m.  <&  at  \\ 
\k  Z\  p.  M. 

\i  to  2  A.  M.,  clear  to  6  a.  M. 
'"i  to  8  p.  M.  v_i  afterwards. 
Slight  rain  at  1^  2|  <&  6  p.  m. 


\i  Cirri, —  i  Strati, 
Cirro  cumuli. 


"^i  Cumuli, w  Cirro-strati,  '^i  Cumulo  strati,^  i  Nimbi 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observationi 
taken  at  the  Survegor  General's  Office,  Calcutta^ 
in  the  month  of  August  1868. 
Monthly  Ebsults. 


Inchei. 

Mean  heiglifc  of  the  Barometer  for  the  month...           ...  ...  29.586 

Max.  height  of  the  Barometer  occurred  at  10  a.  m.  on  the  Slst.  ...  29.879 

Min.  height  of  the  Barometer  occurred  at  3  a..  M.  on  the  Idth.  ...  29.392 

iV^rme  ra?*yc  of  the  Barometer  during  the  month       ...  ...  0.487 

Mean  of  the  daUy  Max.  Pressures    ...          ...          ...  ...29.640 

Ditto      ditto     Min.       ditto       ...          ...          ...  ...  29.529 

Mean  daily  range  of  the  Barometer  during  the  month  ...  ,„  0.111 


0 

Mean  Dry  Bulb  Thermometer  for  the  month      ...          ...       ,„  83.3 

Max.  Temperature  occurred  at  3  p.  h.  on  the'Sth.              ...       ...  92.4 

Min.  Temperature  occurred  at  4  a.  m.  on  the  11th   76.6 

JSxtreine  range  of  the  Temperature  during  the  month    16.9 

Mean  of  the  daily  Max.  Temperature  ...          ...    87.6 

Ditto     ditto      Min.       ditto,      ...          ...    79.9 

Mean  daily  range  of  the  Temperature  during  the  month...         ...  7.7 


Mean  Wet  Bulb  Thermometer  for  the  month   ...          ...          ...  80.7 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer  2.6 

Computed  Mean  Dew-point  for  the  month       ...          ...          ...  78.9 

Mean  Dry  Bulb  Thermometer  above  computed  mean  Dew-point  ...  44 

Inchef. 

Mean  Elastic  force  of  Yaponr  for  the  month  ...         ...         ...  0.967 


Troy  grain. 

Mean  Weight  of  Yapour  for  the  month         ...         ...         ...  10.39 

Additional  Weight  of  Vapour  required  for  complete  saturation  ...  1.54 
Mean  degree  of  himiidity  tor  the  month,  complete  saturation  being  unity  0.87 


Inches. 

Bained  25  days, — Max.  fall  of  rain  during  24  hours       ...         ...  8.19 

Total  amount  of  rain  during  the  month  ...  ...  ...  24.83 

Total  amount  of  rain  indicated  by  the  Grange  attached  to  the  anemo- 
meter during  the  month      ...         ...       ...         ...         ...  21.27 

Prevailing  direction  of  the  Wind   W.  S.  W.  &  S.  W, 
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